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Tue high percentage of remissions 
in the childhood form of the nephrotic 
syndrome treated with massive phar- 
macologic dosages of ACTH or adreno- 
cortical steroids obtained in our clinic 
and elsewhere (Burke!, Danowski et 
al’, Galan and Maso*t, Greenman and 
Danowski®*, Greenman, Weigand and 
Danowski’, Lange et al.8, Mateer et 
Parrish, Watt and Howe", Riley 
et al.!*, Roscoe™) has raised the hope 
that the proteinuria of some forms of 
renal disease in older children and in 
adults might also be beneficially influ- 
enced. Complete and, to date, persis- 
tent disappearance of proteinuria with 


entirely normal urinary findings has 
been noted during such therapy in 
about 15% of the older children and 
adults in an unselected population of 
proteinurics under our care. 


Materials and Methods. Fifty-four patients, 
36 males and 18 females, ranging in age from 
11 to 69 years received ACTH# or adreno- 
cortical steroids for one to 30 months or 
longer in pharmacologic dosages as indicated 
in Tables 1, 2 and 3. 

In 30 of these the probable nature of the 
renal lesion was established by a percutaneous 
needle biopsy of the kidney. In 4 others the 
diagnosis was based on necropsy findings. 
This group of 34 patients consisted of 11 pa- 
tients with membranous glomerulonephritis, 5 
with subacute glomerulonephritis, 9 with 


Supported by grants from the John A. Hartford Foundation and the Western Pennsylvania 
Heart Association; part of the Greater Pittsburgh Plan for the Control of Heart Disease. 


‘All of the ACTH employed in the clinic patients in this study was generously supplied by 
the National Drug Company through Drs. Gustav Martin and William Swain. 
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chronic glomerulonephritis, 3 with pyelone- 
phritis, 2 with intercapillary glomerulosclero- 
sis, and one each with lobular nephritis, arte- 
riolar nephrosclerosis, sarcoidosis, and possible 
disseminated lupus erythematosus (Table 4). 

In the remaining 20, only clinical impres- 
sions are available (Tables 1, 2 and 3). Thus, 
a clinical diagnosis of nephrotic syndrome 
without hypertension was made in A.B. and 
C.Z. who had normal blood pressure, edema, 
heavy proteinuria, hypoalbuminemia and hy- 
percholesterolemia. The nephrotic stage of 
glomerulonephritis was presumed to be pres- 
ent in C.R., J.H., R.S., A.W., J:W., and J.K. 
who had hypertension, microscopic hematuria 
and azotemia in various combinations in ad- 
dition to the above findings. Acute glomerulo- 
nephritis was believed to be the diagnosis in 
|.Ha. whose illness was characterized by hy- 
pertension, mild azotemia, proteinuria, cyl- 
indruria, and hematuria of 2 weeks’ duration. 
Chronic glomerulonephritis was inferred to 
be present from the usual criteria of hyper- 
tension, impaired renal function, proteinuria, 
microscopic hematuria and presence of 
granular casts in the remaining 11 patients: 
MLM., R.S., S.S., and F.B. These and the 
preceding groups of patients are listed in 
Tables 1, 2 and 3 together with pre- and 
post-therapy and follow-up findings in urine, 
blood and serum. 

Initial therapy usually consisted of 200 
units of depot ACTH, though amounts ranged 
from 50 to 500 units, given daily in divided 
dosage for 28 days or longer while on a 
diet rigidly restricted in sodium but providing 
150 to 200 mEq. (Greenman and Danowski®, 
Mateer et al.®). Patients F.C. and P.T. were 
treated with triamcinolone only. 

\s indicated in the Tables, in many of the 
patients subsequent treatment with ACTH, 
cortisone, hydrocortisone, prednisone or tri- 
amcinolone on an intermittent or a continuous 
basis was undertaken in the hope of inducing 
a remission in those who had not responded 
or of preventing a recurrence in the others. 
The dosage of ACTH employed for these pur- 
poses was usually 200 units of depot material 
daily for 3 successive days of each week. In 
the case of cortisone, 200 to 400 mg. were 
usually given daily on a 3 days on and 4 
days off schedule, though in some patients 
continuous therapy was employed. The same 
scheme was followed with prednisone and 
triacinolone, though the dosages were less. 
During such intermittent therapy restriction of 
soum intake was advised only when edema 
app cared. This was less often necessary with 
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prednisone and triamcinolone — than with 

ACTH, cortisone, and hydrocortisone. Anti- 

biotics were given only as infections occurred. 

Anticholinergic drugs or antacids were not 

routinely administered. 

Prior to, during or at intervals after therapy, 
venous blood was analyzed for sugar and 
nonprotein nitrogen levels and venous serum 
for CO. content and the concentrations of 
chloride, sodium, potassium, calcium, phos- 
phorus, and cholesterol by methods in regular 
use in this laboratory (Danowski et al.?). 
Routine urinalyses were obtained. Proteinuria 
was quantitated by the heat-acetic acid meth- 
od by one of us and less often by macro 
Kjeldahl determinations with correction for 
the nonprotein nitrogen. The clearance of 
endogenous creatinine was also measured at 
intervals. Because of the sheer bulk of these 
data, only selected portions germane to the 
aspects discussed in this paper will be pre- 
sented. 

Patients receiving maintenance steroid or 
ACTH were examined for tuberculosis by 
roentgenograms of the chest and by serial 
patch tests; morning body weights and tem- 
peratures at 4 p.m. were obtained daily and 
a postprandial urine was examined each day 
with TesTape for glucose; these findings to- 
gether with any symptoms, signs, alterations 
in body hair, menses, and the like were re- 
corded by the patient and reviewed by the 
physician at each 2- or 4-week visit. 

Results, A. CLINICAL OUTCOME. The 54 
patients in this series can be divided 
into three groups on the basis of 
changes in the proteinuria: 1) 9 pa- 
tients in whom the proteinuria and all 
abnormal clinical and __ laboratory 
manifestations disappeared completely 
(Table 1); 2) 21 patients in whom the 
heavy pre-treatment proteinuria de- 
creased at the end of the initial course 
to 1+ or trace but did not disappear 
(Table 2); and 3) 24 patients in whom 

the proteinuria was only slightly af- 
fected, if at all (Table 3). 

Remission in the first group occurred 
either after the initial 28-day course 
of therapy (A.B., C.A., C.R., V.G., 
J.H., C.Z., and J.Hy. in Table 1) or 
after an initial course and intermittent 
ACTH for a prolonged period (E.McG. 
and J.K. in Table 1). Of the 9 patients 
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whose proteinuria cleared, 2 had a his- 
tological diagnosis of membranous glo- 
merulonephritis and 4 had a clinical 
diagnosis of nephrotic syndrome. A re- 
mission was likewise observed in one 
case each of proved pyelonephritis, sus- 
pected lupus erythematosus, and_ sar- 
coidosis. In each instance the patients 
became edema-free and the serum al- 
bumin values rose. Hypercholestero- 
lemia, when present, decreased or dis- 
appeared at the end of the initial course 


ing or at the end of the initial course 
of therapy, edema when present ulti 
mately cleared in all but 6. Serum al- 
bumin values are still below 3.2 gm.% in 
8. Hypercholesterolemia, 320 mg. per 
100 ml. or higher, is present in 6 pi atients. 
The whole blood 1 nonprotein nitrogen 
was elevated above 40 mg. per 100 ml. 
in 7 of the 21 patients at the time of 
the last observation. Creatinine clear- 
ances were reduced below 95 ml. per 
minute in about two thirds of the pa- 


TABLE 4.—TABULATION OF HISTOLOGIC DIAGNOSES AND PROBABLE CLINICAL 
DIAGNOSES IN 54 PATIENTS WITH PROTEINURIA 


Total Remission Reduction in Proteinuria No Effect Deaths 


HISTOLOGICAL DIAGNOSIS 


Membranous glomerulonephritis 1] 
Subacute glomerulonephritis 5 
Chronic glomerulonephritis 9 
Pyelonephritis 3 
Intercapillary glomerulosclerosis 2 
? Disseminated lupus erythematosus 1 
Sarcoidosis 1 
Lobular glomerulonephritis 1 
Arteriolar nephrosclerosis and I 


diabetes mellitus 


CLINICAL DIAGNOSIS 


Nephrotic syndrome of unestablished — 7 
etiology 


Chronic glomerulonephritis 11 
Nephrotic syndrome and diabetes 1 
mellitus 
Acute glomerulonephritis 1 
TOTAL 54 


or during subsequent maintenance in 
each of these patients. Final nonprotein 
nitrogen levels were 40 or less when 
last measured and creatinine clearances 
were 95 ml. per minute or higher in 
those in whom this measurement was 
available. None of them was hyperten- 
sive when last seen. In patient J.Hy. 
in this group, repeat kidney biopsy 
after 27 days of ACTH therapy demon- 
strated normal renal tissue in contrast 
to the changes of membranous glo- 
merulonephritis present at the initial 
biopsy. 

In the 21 patients in whom marked 
decreases in proteinuria occurred dur- 


2 


4 4 ] 
l 
2 3 4 
] 
3 
4 7 
15 16 14 


tients in whom this measurement was 
available. Hypertension, that is, read- 
ings in excess of 142 systolic or 90 
diastolic. or both, has persisted or de- 
veloped in 8 out of 21 patients 
(Table 2). 

In the 24 patients in group III edema 
is still present in 12 and the serum al- 
bumin below 3.2 gm.% in 16. Choles- 
terol levels were above 320 mg. per 100 
ml. in 11 of the patients at the last 
measurement. The incidence of «zo- 
temia is higher than in group II, occur- 
ring in 17 of the patients and ranging 
from 43 to 331 mg. per 100 ml. Also, 
creatinine clearances have been found 
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to be reduced more often (14 out of 
16 patients) but hypertension is only 
slightly more frequent than in group Ii. 
These various manifestations and lab- 
oratory findings in the three groups of 
pi atients are summarized in Table 5. 

B. SIDE EFFECTS OF THERAPY. The ap- 
pearance of a plethoric moon face and 
acne, and weight gain were the most 
frequent concomitant events occurring 
in all of the patients during the pro- 
longed continuous therapy with these 
pharmacologic dosages. A buffalo 
hump and abdominal, trunk or arm 
striae developed in the majority but 
not all of the patients. Acne became 
marked in 4 (E.McG., E.Y., H.R., and 
1.H.). Slight increases in facial hair 
were noted in a few female patients on 
ACTH. Shifting of one of these pa- 
tients (C.Z.) to steroids was followed 
by a prompt disappearance of the ex- 
cessive facial hair. Thinning of scalp 
hair occurred in one man (M.McC.) 
and one woman (B.S.) after prolonged 
maintenance therapy, ‘but in each in- 
stance hair growth returned to normal 
although treatment continued. 
Blood pressure readings tended to rise 
in the majority of patients despite so- 
dium restriction. 

During maintenance therapy all 
these changes were less pronounced. 

C. COMPLICATIONS OR INCIDENTAL UN- 
TOWARD EVENTS DURING THERAPY. In 21] 
of the 54 patients the initial course of 
intensive therapy was without incident. 
During this 4-week period the other 33 
patients experienced a total of 39 epi- 
sodes which might be classified as com- 
plications of treatment or as incidental 
untoward events. These are shown in 
Table 6 

Among the episodes listed as compli- 
cations, there were 10 instances of 
anxiety, confusion or actual psychosis, 
7 major infections, and 6 cases of ab- 
dominal symptoms and signs, including 


one patient with acute pancreatitis and 


46/554 The American Journal of the Medical Sciences + May, 1959 


one with a bleeding duodenal ulcer 
All of these resolved upon withdrawa! 
or completion of therapy. Among the 
remaining complications one patient 
developed permanent diabetes melli 
tus, and thrombophlebitis of the legs 
appeared in 2 others. 

Events believed to have been inci- 
dental included pleural effusions, bilat- 
eral pneumothorax and coronary insufli- 
ciency (Table 6). 

In the patients on maintenance ther- 
apy for as long as 28 months there were 
but 8 episodes which were thought to 
be coincidental events. All of these were 
mild compared to the events develop- 
ing during the initial course, and all 
subsided promptly on interruption or 
modification of therapy. 

D. DEATHS. Four patients died during 
the initial course of therapy. In 3 of the 
4 ACTH had been discontinued: after 
21 days in G.W. because of broncho- 
pneumonia, after 7 days in C.C. be- 

cause of bleeding from a pre-existent 
duodenal ulcer, and after 7 days in 
R.S. because of hypertension. Death 
due to pulmon: ma and broncho- 
pneumonia (G \W.), uremia and bron- 
chopneumonia (CQ) and cerebrovas- 
cular accident (R.S.) occurred 4, 

and one day, respectively, after tre: as 
ment was stoppe ‘d. Pulmonary edema 
and bronchopneumonia resulted in 
death of one patient (H.T.) on the 
28th day of ACTH treatment (Table 7). 

The other 11 patients who phe had 
not been treated within one to 36 
months of the date of death. It is noted 
that the majority of the deaths oc- 
curred in patients with known or pre- 
sumed far-advanced uremia. 

E. CHANGES IN SERUM, BLOOD AND 
URINE SOLUTES. Occasionally temporary 
rises in nonprotein nitrogen to mildly 
azotemic levels were noted during the 
initial course of therapy and quite reg- 
ularly the fasting blood sugar levels 
increased. Sporadic minimal glucosuria 
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was noted in most patients during the 
intensive therapy but as already indi- 
cated, actual diabetes mellitus which 
persisted was limited to one patient. 
Also, the usual trends to relative hy- 
pochloremia, hypokalemia, and meta- 
bolic alkalosis appeared. Only one pa- 
tient, A.B., developed hyponatremia. 
The changes in the serum proteins and 


TABLE 7. 


DATA ON 15 PATLENTS WHO HAVE DIED 
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reduction of creatinine clearance with 
or without azotemia has developed 
one-half or more. 

Of the 9 patients whose proteinuria 
apparently cleared completely and in 
whom there is at present no clinical 
nor laboratory evidence of renal or vas- 
cular disease, 6 were known or be- 
lieved to have membranous glomerulo- 


Duration and Time from 


Pt. Age Dx Type of Death Dosage R Initial R 
Hosprrauization: 
R. S. 31 Chr. G.N. Cerebral vase. accident 200 u ACTH 7 days 8 days 
(hypertension) 
G. W. 69 Subac. Pulmonary edema; 200 u ACTH 21 days 25 days 
Bronchopneumonia (bronchopneumonia) 
56 Pyelonephritis Pulmonary edema 200 u ACTH 28 days 28 days 


C.. 46 Chr. G.N. 


SUBSEQUENT TO DISCHARGE: 
AY. 34 Subac. G.N. Uremia 
J. kK. 54 


diabetes mell. 


a. 32 Membr. G.N. 

Gc. P. 38 Subac. G. N. Uremia 

E.D.’A. 19 Chr. G.N. Uremia 

W.c. 31 Intercap. G. 5. 

D. G. 39 Intercap. G. S. 

A. D. 34 Arter. neph., s 
D.M. 

G.K. 34 Chr. G.N. Uremia 
R. L. 42 Subac. G.M.., Uremia 
ac. pyelon. 


* Died at home. 


cholesterol levels have been noted 
earlier and are shown in Tables 1, 
and 3. 

Discussion. Of the 54 proteinurics 
treated with ACTH and adrenocortical 
steroids 4 have been lost to follow- -up, 
15 have died, and 9 have apparently 
cleared comple ttely. In the remainder 
the proteinuria has persisted in varying 
degrees and impending or mi anifest 
renal failure as indicated by marked 


Neph. Syndrome, Uremia, D.M. 


Uremia, duod. ulcer, 200 u ACTH 7 days 34 days 
Bronchopneumonia 


(bleeding ulcer) 


200 u ACTH 28 days 14 months 
200 u ACTH 10 days — 17 months 
(carbuncle, D.M.) 


Cerebral vase. accident 200 u ACTH 28 days 2 years 


100 u ACTH 28 days 27 months 
200 u ACTH 28 days 
100 u ACTH 28 days — 16 months 


200-500 u ACTH 6 months 
59 days 

300-500 Cpd. E 6 months 
38 days 

200 u ACTH 28 days 12 months+ 
200 u ACTH 35 days 5 months 


200 u ACTH 23 days 3 years 
50-100 u ACTH 15 months 
54 days 

500 u ACTH 28 days — 13 months 


nephritis or a nephrotic syndrome as a 
manifestation — of glome rulonephritis. 
These represented about 33% of the 
patients with either of these two diag- 
noses. It is noteworthy that not one of 
the 7 patients known by renal biopsy 
to have subacute glomerulone 
or lobular ne phritis, none of the 2 

others believed to have chronic Ps 
merulonephritis on clinical or histologic 
grounds, and neither of the 3 with <ia- 
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betes mellitus proteinuria re- 
sponded with a complete remission. 

Age appears to influence the proba- 
bility of a remission. Thus in the group 
of 19 patients with a definite diagnosis 
of membranous glomerulonephritis or 
a probable diagnosis of nephrotic syn- 
drome on the basis of ¢ glomerulonephri- 
tis, the mean age of the 6 who went 
into remission was 26 years and 2 
months in contrast to 33 years and 9 
months in those with persistent pro- 
teinuria. 

The likelihood of a remission can also 
be gauged in part from the clinical and 
laboratory responses during or follow- 
ing therapy. Thus persistence of edema, 
continued hypoalbumine mia, failure of 
hypercholesterolemia to clear, an ele- 
vated nonprotein nitrogen, a dimin- 
ished creatinine clearance and the per- 
sistence or appearance of hypertension 
argue against an eventual remission. 
On the other hand the absence of any 
or all of these changes does not guaran- 
tee ultimate disappearance of the pro- 
teinuria. 

Finally, since definite statements are 
not justifiable, only speculation about 
possible deleterious effects of such 
treatment upon the survival and the 
course of these patients is possible. 
None of the deaths resulted from spe- 
cific toxic reactions such as perforated 
peptic ulcer and virtually all were of 
the type usually e xpe ected in progressive 
renal failure, that is, in uremia or fol- 
lowing a cerebrovascular accident. 
Hence, if the therapy is to be impli- 
cated in the fatal outcome in these pa- 
tients, it must be largely ascribed to 
icceleration of events which ordinarily 
cur in such patients. Our numbers are 
too small and controls are not available 
(0 permit evaluation of this latter pos- 
sibility. 

\t present, in patients with mem- 

ranous glomerulonephritis, preferably 
defined by biopsy, the results of ther- 
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apy probably yield a high rate of re- 
missions than can be expected to occur 
spontaneously and are sufficiently en- 
couraging to warrant the expense and 
the potential hazard of therapy. Also 
it seems worthwhile to treat patients 
with miscellaneous entities such as 
disseminated lupus erythematosus, sar- 
coidosis and py elonephritis in view of 
the remissions observed. Such a recom- 
mendation cannot be made in chronic 
or subacute glomerulonephritis nor in 
those with diabetic nephropathy. 

In view of the occurrence of episodes 
classifiable as major complications of 
therapy during the initial intensive 4- 
week treatment and the paucity of such 
events during maintenance, it would 
appear desirable to limit treatment 
to intermittent dosages of ACTH and 
steroids and to eliminate the initial 
course of continuous ACTH or steroid 
administration. There is no evidence at 
present that this will necessarily de- 
crease the number of remissions. 

Summary and Conclusions. 1. Of the 
54 patients in the study, 4 have been 
lost to follow-up, 15 have died in 
uremia or after a cerebrovascular acci- 
dent presumed to represent the usual 
sequence of renal disease, 9 remain 
completely well, and proteinuria per- 
sists in the remainder. In this last group 
renal failure as indicated by a de- 
creased creatinine clearance or elevated 
nonprotein nitrogen is present in ap- 
proximately one-half. 

2. Prolonged therapy of proteinuria 
with pharmacologic dosages of ACTH 
or adrenocortical steroids was accom- 
panied by complete disappearance of 
proteinuria in 6 out of 18 patients 
known or believed to have membranous 
glomerulonephritis. This did not occur 
in any of the 26 patients with histologic 
or clinical evidence of subacute or 
chronic glomerulonephritis nor in the 
one patient with lobular glomerulone- 
phritis. 
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3. Complete remissions were noted in 
one instance each of proteinuria with a 
histologic diagnosis of renal sarcoidosis, 
one of possible disseminated lupus, 
and in one out of 3 cases of pyelone- 
phritis. 

4. Neither of 2 patients with inter- 
capillary glomerulosclerosis responded; 
this was also true in one instance of 
proved nephrosclerosis and diabetes 
mellitus and in one case of presumed 
acute glomerulonephritis. 

5. Most of the usual side effects of 
prolonged pharmacologic dosages of 
ACTH or adrenocortical steroids were 
observed in each patient during the 
initial course and much less frequently 
or to a lesser degree during subsequent 
maintenance therapy. 

6. Toxic reactions attributable to or 
occurring incidentally during treatment 
occurred during the initial course in 
more than one-half of the patients. 
Anxiety, confusion, or psychosis was 
the leading manifestation, developing 
in a total of 10 patients. Infections were 
next in order, involving 7 patients. Ab- 
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dominal complications, only 2 of which 
were definitely diagnose 1d, one case 
each of pancreatitis and of bleeding 
duodenal ulcer, appeared in 6 patients. 
Thrombophlebitis appeared in 2 others. 
Only one patient developed permanent 
diabetes. Such complications were 
much less frequent and milder during 
intermittent maintenance therapy. A 
number of events such as pleural effu- 
sions, pneumothorax, and others were 
believed to be coincidental. 

7. Though conclusive evidence that 
these remissions were induced by ther- 
apy or that the remissions represented 
disappearance of the underlying lesion 
is lacking, treatment of instances of 
membranous but not of subacute 
or chronic glomerulonephritis seems 
worthwhile in view of the gravity of 
the renal afflictions. The high incidence 
of serious toxic reactions during 4 
weeks of intensive therapy and the 
much greater safety of intermittent 
therapy indicates that treatment should 
be limited to the latter. 
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(From the Medical Renal Clinic, 


Over a period of a year and a half, 
buccal trypsin has been used in the 
medical renal clinic of a large munici- 
pal hospital. The project is designed 
to evaluate the effect of this proteoly- 
tic and anti-inflammatory enzyme in 
chronic renal infections which do not 
respond to combinations of antibiotics. 
In our experience, nearly all cases of 
chronic renal failure seem to develop 
secondary infections. Many do not re- 
spond to antibiotics either ‘singly or in 
combination, even though the causative 
organisms may be susceptible in vitro. 

Twelve patients have been treated 
to date for periods up to 9 months. 
Among these were 2 diabetics with ne- 
phrotic syndrome in whom the changes 
were quite remarkable. It is the pur- 
pose of this preliminary paper to out- 
line the clinical and laboratory im- 
provements which occurred to 
suggest evaluation of buccal trypsin as 
| potential therapeutic agent in this 
entity. 

In theory, trypsin could bring about 
an alteration in cellular permeabilities 
so that antibiotics might act more ef- 
‘ectively in inaccessible areas of kidney 
tissue. When it was found that trypsin 
could be absorbed through the mem- 
branes of the mouth, trial on an out- 
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patient basis became feasible. To date 
results have been encouraging. Actual 
clearing of infection and alteration of 
flora have occurred in certain patients 
whose patterns of infection had been 
constant over many months. 

BACKGROUND. The information which 
led to the trial in patients with renal 
infection is reviewed. Experimentally 
trypsin has been shown to prevent and 
reverse the edematous changes of in- 
flammatory reactions (Beiler, Brendel 
and Martin*:*, Moss et al.!°).The effect 
of the enzyme cannot be classed as 
anti-inflammatory in the sense of the 
adrenal corticoids, however, because it 
does not block granulation tissue for- 
mation (Adamkiewicz, Rice and Mc- 
Coll', Kleinfield and Habif*). 

If trypsin does not block inflamma- 
tion in toto but does prevent the ac- 
cumulation of soft tissue edema, it is 
reasonable to assume that it acts either 
directly or indirectly on the factors 
which prevent dispersal of fluids. 
Martin? discusses the reasons for be- 
lieving the effect is due to a direct 
depolymerizing action of trypsin, while 
Innerfield, Schwarz and Angrist*, and 
Moser® present different theories of in- 
direct action. 

Clinical work substantiates the lab- 
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oratory data. The status of trypsin ther- 
apy was reviewed by Moser*, and an 
extensive use in trauma was reported 
by Lichtman*. The effect on fluid ac- 
cumulations, however, is not limited to 
serum factors, Silbert'? showing mobil- 
ization of inspissated mucus in patients 
with upper respiratory diseases. And 
finally, most pertinent to this work 
were the observations of Innerfield, 
Angrist, Schwarz and Ruggiero* that 
persistent Proteus vulgaris infections of 
the urinz iry tract, not responsive to 
antibiotics, did respond when _intra- 
venous trypsin was given. Rapoport, 
Herzfeld ‘and Lavon"! recently con- 
firmed these findings using the intra- 
muscular route. 


Case Reports. case 1. R.M. This 33-year- 
old white man has been followed in the 
medical renal clinic since April 24, 1956. He 
is a known diabetic of 20 years’ duration and 
has been reasonably controlled with a mixture 
of protamine zinc and regular insulin, totaling 
about 50 U daily. Early in his disease he gave 

history of being quite brittle, but during 
the past several years there have been no 
episodes of shock or coma. 

The chief complaint for which he was 
referred to the renal clinic was puffiness of 
the face, hands, and ankles. This had an 
insidious onset about 4 months previously. 
Prior to the incipient swelling, he states that 
he was told by his famly doctor that he had 
pneumonia and was given penicillin. Associ- 
ated with the swelling, he noted pallor and 
fatigue but was able to continue to work. 

Physical examination on his first visit re- 
vealed marked pallor, the face puffy, es- 
pecially about the eyes, fingers swollen, and 
a 1+ ankle edema. The blood pressure was 
140/80, pulse, 90, respiration, 20. The chest 
was clear and the heart was moderately en- 
larged. Eye ground consultation indicated 
Grade II diabetic retinopathy. The abdomen 
was soft and nontender. 

The impression was Kimmelstiel-Wilson’s 
disease. Laboratory studies tended to confirm 
this diagnosis. The intravenous pyelogram, 
done prior to his referral May 1, 1956, 
showed normal function and structure. 
Twenty-four hour urine protein was 12.5 gm. 
Routine urines showed a concentration up to 
1.027 with between 2 and 4+ albuminuria. 
Microscopic examination repeatedly showed 
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between 15 to 80 red blood cells, 5 to 10 
leukocytes and variable amounts of casts. 
Hemoglobin, on repeated occasions between 
May 1, 1956, and February 5, 1957, was 
between 11 and 13 gm. per 100 ml. Repeated 
urine cultures were positive for Streptococcus 
gamma, Neisseria catarrhalis and M. pyogenes 
albus, coagulation negative. The serum choles- 
terol ranged from 336 mg. per 100 ml. with 
56% esters to 422 mg. per 100 ml. with 75% 
esters. Total proteins were between 5.5 gm. 
per 100. ml. with a ratio of 3.5:2 to 7.1 gm. 
with 5.3:1.8 by January 26, 1957. Serum 
electrolytes were essentially normal except for 
a CO, of 18 mm. per L. Between J: anuary 
12, 1955, and December 13, 1956, diabetic 
retinopathy progressed from Grade I to 
Grade II 

Initially treatment consisted of salt restric- 
tion and diabetic diet. The edema did not 
subside but varied in amount. Because of his 
work and lassitude about his condition his 
visits were not regular and at times infre- 
quent. His weight fluctuated around 147 
pounds in accordance with the edema, there 
never being more than a 4-pound deviation 
from the mean. On September 4, 1956, the 
patient was seen with a paronychia of the 
toe and was hospitalized for treatment. He 
responded well to antibiotics. On September 
6, 1956, a needle biopsy of the kidney was 
performed with a Vim Silverman needle. 
This yielded a 1.5 cm. strip of tan_ tissue 
which microscopically showed diabetic glo- 
merulosclerosis. 

Because of a gradual downhill course, it 
was decided to begin the patient on subcu- 
taneous heparin. Laboratory studies were 
repeated as a baseline on October 2, 1956. 
The electrophoretic pattern showed: Albumin, 
1.94; a globulin, 0.45; a globulin, 1.31; 
8 globulin, 0.43; y globulin, 0.85; total pro- 
tein, 5.5. Serum electrolytes were normal. 
There was no change in the urine or blood 
count. The urine culture remained positive. 
Twenty-four hour total protein excretion was 
12 gm. 

On October 23, 1956, the serum cholesterol 
was 422 mg. per 100 ml. with 53% esters. 
Heparin 100 mg., every other day, was ad- 
ministered for 3 weeks and appeared to bring 
about some edema loss. The a dosage 
was then reduced to 100 mg., 2 times weekly 
and the patient increased his activity. By 
December 11, 1956, there was increased 


swelling of the ankles following extensive 


exercise. This was combined with marked 
fatigue. The patient was again urged to re 
strict his activities. 
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In general, there had been no change 
clinically by February 5, 1957, after 15 
weeks of heparin treatment, but the albumin 
on the electrophoretic curve had risen from 
1.94 at the start of the heparin treatment, 
to 2.53 after 15 weeks. On January 8, 1957, 
the serum cholesterol was 349 mg. per LOO 
ml. with 75% esters. 

Because of a recent head cold and _persis- 
tent positive urine cultures it was decided to 
add buceal trypsin to the therapy. This was 
attempted February 5, 1957, but the patient 
complained of burning and took very little 
until February 27, 1957, when he was again 
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nitrogen was 26 mg. per 100 ml.; the hemo- 
globin and blood count were normal but the 
cholesterol was now 243 mg. per 100 ml. 
with 59% esters. At this point he claimed that 
he felt much better and no edema was 
apparent. 

Since then the patient has improved re- 
markably and volunteers the information that 
he feels better than he has in years. There 
has been no recurrence of the edema except 
on one occasion when he was out of buccal 
trypsin for the period of one week. 

Laboratory data tended to coincide with 
the clinical improvement. By July 9, 1957, 


After After 

15 weeks 4 months 

Control Heparin Trypsin 

10-2-56 2-5-57 7-18-57 
Albumin 1.94 2.53 2.54 
Alpha; globulin 37 AT 
Alpha, globulin 1.31 1.27 
Beta globulin 43 (Betay.52) 95 97 
Gamma globulin 8S 89 1.00 

Total protein 5.5 6.0 6.1 


Normal value 


3.52472 Albumin 
0.16-0.44 Alpha; globulin 
0.32-0.76 Alphas globulin 
0.45-0.93 Beta globulin 
0.97-1.73 Gamma globulin 


1-19-56 Diabetic retinopathy 
1-26-56 Strep. gamma, Neisseria catarrhalis 


$-26-56 Cult. urine, Micro. pyogenes albus, cog. reg. 


5- 1-56 Normal 1.V.P. 


12-18-56 Eye grounds, grade I, diabetic retinopathy 


B.P.: 140/80 

Wt 12-11-56 150 
2-5-57 — 144} 
10-15-57 —141 


instructed as to the proper use. It was not 
until March 12, 1957, that the patient actu- 
ally began taking 6 to 10 tablets daily, on 
a 2-hour schedule while awake. Since no 
clinical improvement had occurred, heparin 
was.stopped and the only therapy was in- 
tensive buccal trypsin. 

lhe patient continued to be lax about his 
clinic visits for the next 8 weeks. Studies 
performed on April 9, 1957, showed a choles- 
‘crol of 403 mg. per 100 ml., and total pro- 
teins 6.8 gm. with A/G ratio 4.4:2.4. At 
‘his point the urine culture was found to be 
iegative. Although the weight did not change 
ignificantly, the patient stated that he felt 
mewhat better and the edema was less but 
ull present. By May 7, 1957, the blood urea 


the cholesterol was 234 mg. per 100 ml. with 
55% esters. Urine cultures remained negative. 
On July 9, 1957, total 24-hour urine protein 
was 9.1 gm. The hemoglobin was 14.3 gm. 
per 100 ml. Urines did not change except for 
less microscopic hematuria excepting one 
specimen on July 9 which was loaded with 
casts. These, however, did not persist. Phenol- 
sulfonphthalein excretion was 16, 16, 12 and 
12% at 15, 30, 60 and 120 minutes. Besides 
the reduction in cholesterol and esters, it is 
interesting that the electrophoretic pattern of 
July 18, 1957, showed a significant lowering 
of alpha 2 globulin from 1.27 to 1.11. Albu- 
min remained unchanged as did total protein. 

Seen October 21, 1957, the patient was 
completely asymptomatic, working full time 
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without fatigue and displaying no edema. 
Again he stated that he felt quite healthy and 
normal, The only therapy has been buccal 
trypsin. 

This patient is unavailable for follow-up 
laboratory studies because vi his unwillingness 
to take time off from a tull-time job. 

case 2. G.B. This 55-year-old white woman 
was first seen in the renal clinic May 15, 1956, 
being referred because of edema, albuminuria 
and puffiness. She is a known diabetic who 
has been controlled with diet alone for the 
8-year history of her disease. The pertinent 
findings from various clinics were mild osteo- 
arthritis, urethrocele repair in 1953, and re- 
cent menopausal syndrome treated in the 
endocrine clinic with estrogen therapy. Her 
chief complaints were frequency, nocturia 
and dysuria which have occurred intermit- 
tently in the past. She could not relate a 
specific date for the onset of the mild swell- 
ing. 

Physical examination showed pallor and a 
suggestion of edema of the face, hands, and 
ankles. Her blood pressure was 120/80. The 
heart was slightly enlarged to the left, as the 
border percussed 1 cm. lateral to the medio- 
clavicular line in the 5th intercostal space. 
The lungs were clear. The abdomen was soft 
and nontender. 

Baseline laboratory work from multiple 
studies between the first visit and institution 
of buccal trypsin April 16, 1957: Urines 
with trace to 1+ protein, persistent concen- 
tration to 1.020, occasional glycosuria, pyuria, 
and occasional hematuria. The hemoglobin 
ranged 11 to 13 gm. and there was a normal 
differential count of the leukocytes. The serum 
Na was in the range of 134 to 140, K 3.4 
to 3.7 mEq. per L., CO, 22 to 27 mm. per 
L., Cl 97 to 100 mEq. per L., blood urea 
nitrogen 16 to 20 mg. per 100 ml. Ten suc- 
cessive urine cultures were positive for alpha 
Staph. B. subtilis and M. pyogenes. On May 
29, 1956, the serum calcium was 9.1 mg. 
per 100 ml., phosphate 3.5 mg., the alkaline 
phosphatase 1.4 units, and the serum choles- 
terol 493 mg. per 100 ml. 

Her initial outpatient course was difficult. 
Burning and dysuria became severe. By May 
29, 1956, in view of 2 urines with micro- 
scopic pyuria and positive cultures, she was 
begun on a course of Gantrisin. Because of 
an hypersensitivity response this was discon- 
tinued after 8 tablets. Her face, hands, and 
ankles became puffy and she developed 
ascites. There was an increase in weight from 
144 to 146% lb. On June 12, 1956, she was 
begun on a course of tetracycline which was 
continued until June 29, 1956, without any 
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improvement. Puffiness progressed to the 
point that she could no longer wear her rings. 
Rigid salt restriction along with erythromycin 
was instituted for the next 2 weeks. This did 
not improve the situation. Intravenous uro- 
gram showed good function and a_ possible 
cyst of the right kidney, Chest roentgenogram 
showed slight cardiac enlargement and elec- 
trocardiogram showed abnormality in the T 
waves involving the left ventricle. A barium 
enema was negative. All medication was with- 
drawn and by August 28, 1956, swelling was 
less but soon increased again. In September, 
erythromycin was again given for several days 
without effect and then Furadantin was be- 
gun 100 mg. 4 times a day for 6 days. A 
marked allergic reaction with urticaria re- 
sulted. This was treated with Pyribenzamine 
Later in November the patient developed a 
large abdominal wall abscess and was treated 
with incision and drainage with local radi- 
ation. 

The patient continued with positive urine 
cultures, burning, and a gradual increase in 
the generalized edema in spite of all anti- 
biotics and dietary therapy. Her condition 
seemed to deteriorate gradually but the lab- 


oratory findings remained unchanged. By 
March 19, 1957, the patient had marked 
edema and severe burning of the soles of 


the feet. Urine then showed innumerable 
leukocytes and persistent infection. Catho- 
sulfa was then begun and continued until 
March 30, 1957. There was some lessening of 
the edema and questionable improvement. By 
April 16, 1957, her condition had again de- 
teriorated. A urine culture on April 2, 1957, 
yielded alpha streptococc a 

Because of her clinical picture and_persis- 
tent infection, she begun on_ buccal 
trypsin 2.5 mg., 4 times a day. At this time 
her phenolsulfonphthalein excretion was 20- 
15-15% per hr. All antibiotics were stopped. 
It was not learned until her next visit that 
on April 16 she had obtained her first nega- 
tive urine culture which, however, was of 
short duration as the culture was again 
positive on the next 2 visits with the patient 
receiving only buccal trypsin. 

Little improvement occurred by May 14 
1957, the cholesterol was 437 mg. per 100 
ml. and the total protein 7.3 gm. with th 
A/G ratio Leukocytes and hemo 


was 


globin remained unchanged and microscopi 
pyuria persisted. However, by May 28, 1957 
the urine culture had become negative an 
the patient had only intermittent edema anc 
had a sense of well being. Since that time 
she has had intermittent puffiness of the fa: 

and hands but a complete disappearance « 
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ascites. By August 20, the cholesterol was 331 
mg. per 100 ml, the total protein 6.6 with 
an A/G ratio 4.5:2.3, and the patient stated 
that she felt better than she had in quite some 
time. More recent studies have indicated a 
continuing negative urine culture and a 
diminution in pyuria since June with the 
exception of Se — 17 when B. subtilis 
was recovered’ a voided specimen; this 
probably was a selena because all sub- 
sequent catheterized urine cultures were neg- 
ative. 

The most recent studies indicate, as of 
November, 1957: urine, specific gravity 1.028; 
protein negative; sugar +-+; red blood cells 
3 to 5; leukocytes 2 to 4; blood sugar 126 
mg. per 100 ml.; cholesterols between 331 
and 391; total protein 8.1 gm. with 5.1 gm. 
albumin; serum Na, 125; K, 4.2; COs, 22; 
and chloride, 91. The phenolsulfonphthalein 
excretion in the first 20 minutes increased 
from 25% to 45%, over a period of one year, 
a beneficial effect on renal blood 
flow; the total excretion, however, probably 
did not change significantly. It is now 95%. 
In the absence of the third specimen in 1956, 
the excretion was 70%. The eye examination 
revealed grade I diabetic retinopathy along 
with grade I sclerotic changes. 

Clinically, this patient has progressed satis- 
factorily and no further therapy has been 
added. Total time of administration of buccal 
trypsin (now up to 30 mg.) has been 8 
months. 

She is now on unlimited activity. Recent 
blood and electrolyte studies have been nor- 
mal excepting a fluctuating cholesterol show- 
ing a tendency to rise. The patient clinically 
remains edema free and in good condition 
without other medication. 


mo 
suggesting 


Discussion. In the cases reported 
here, it is of interest that the patients 
state that they feel better than they 
have in years. This is to some extent 
verified by laboratory studies. Reduc- 
tion in cholesterol and assumed phos- 
pholipids, as well as certain changes 
in total protein and_ electrophoretic 
patterns, are unusual in our experience 
with such diabetics. 
The nephrotic syndrome in these pa- 
nts may have been enhanced by 
econdary renal infection. Case 1 had a 

cidney biopsy showing Kimmelstiel- 
Wilson findings. Case 2 presents clini- 
cal and laboratory data for this syn- 
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drome but the biopsy was more 
compatible with chronic glomerulone- 
phritis or lipid nephrosis. 

Why these diabetics who lack pan- 
creatic enzyme should be benefited by 
the addition of a single exogenous en- 
zyme makes interesting speculation. 
Due to the outpatient basis of these 
patients and the only occasional check 
of blood sugars, no data are presently 
available on changes which may have 
occurred in the insulin requirements. 
Such changes if present would only be 
confusing, however, because of the 
well known decreases of insulin re- 
quirement with progressive renal fail- 
ure (Zubrod, Eversole and Danna’). 

Placebo effects were given little 
weight as these 2 patients had received 
many types of therapy prior to adminis- 
tration of trypsin. They were always 
informed as to the drug administered 
but were not told of any potential 
pharmacology. A rapid response was 
not elicited, either clinically or by lab- 
oratory test but, after several months, 
both cases volunteered that they felt 
better than they had in years. 

The chemical changes found would 
indeed parallel those of spontaneous 
diuresis or cure of the nephrotic syn- 
drome; however, considering the per- 
manent vascular alterations, the prob- 
ability of a spontaneous remission is 
low. That these 2 cases in all aspects 
showed similar amelioration which was 
progressive with continuing treatment 
is, in our opinion, of some importance. 
Observations of diabetics with renal 
involvement along with the further 
study of the effect in renal infection 
are the subjects of long range investi- 
gations with buccal trypsin. 

SIDE EFFECTS AND TOXICITY. Toxicity 
to buccally administered trypsin has 
been practically negligible. Both pa- 
tients have taken between four and 
twelve 2.5 mg. tablets daily for periods 
over 9 months. Using the buccal route, 
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it thus has been possible to administer 
easily 30 mg. of trypsin or its derivative 
across the membrane daily. The pro- 
longed period of administration may 
play an important role. A soft tablet 
recently made available has proven 
less irritating and more acceptable to 
these patients, and also to those in 
the longer study. 

The action of this drug, in our mind, 
bears investigation not only in diabetics 
with the nephrotic syndrome where 
renal infections may be superimposed, 
but also in diabetics wherever there 
may be other resistant infections. At 
this point, one could not even hypothe- 
size as to why such responses occurred 
in the nephrosis of diabetes in the 2 
cases reported. Perhaps there were 2 
spontaneous remissions, but one of the 
authors who has specialized in diabetes 
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and another who has treated many 
cases of nephrosis feel that this is more 
than coincidence and, therefore, be- 
lieve this observation worthy of report- 
ing at this early date. 

Summary. Large doses of buccal 
trypsin (30 mg. daily) may be safely 
administered over a period of months 
without significant toxicity. Two dia- 
betics with the nephrotic syndrome ex- 
perienced marked clinical and labora- 
tory improvement with the administra- 
tion of buccal trypsin in large doses 
over a prolonged period. The clearance 
of infection may play a role. Primary 
insulin deficiency in the diabetic and 
the addition of a pancreatic enzyme 
provokes speculation. To date we feel 
much more study is warranted both in 
renal infection and in the entire in- 
fected nephrotic stage of renal failure. 
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The National Drug Company, for making available the tablets used in this investigation. 
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Therapia A ACTH O Steroide Adrenocortical Pro Proteinuria In 
Adolescentes E Adultos 


1. Ex le 54 patientes in iste studio, 4 esseva perdite al observation ulteric: 


15 moriva in uremia 0 post accidentes cerebrovascular que representava prc- 
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sumitemente le sequentia usual de morbo renal, 9 remane completemente ben, 
e proteinuria persiste in le alteres. In iste ultime gruppo, insufficientia renal— 
evidente per un reduction del clearance de creatinina 0 per elevate concentra- 
tiones de nitrogeno nonproteinic—es_ presente in approximativemente un 
medietate. 

2. Le prolongate therapia de proteinuria con dosages pharmacologic de ACTH 
o de steroides adrenocortical esseva accompaniate del disparition complete de 
proteinuria in 6 ex 18 patientes con establite o presumite glomerulonephritis 
membranose. Isto non occurreva in ulle del 26 patientes con provas histologic 
0 clinie de glomerulonephritis subacute 0 chronic e etiam non in un patiente 
con glomerulonephritis lobular. 

3. Remissiones complete de proteinuria esseva notate in un caso con un diag- 
nose histologic de sarcoidosis renal, un caso de possibile lupus disseminate, e in 
un ex 3 casos de pyelonephritis. 

4. Ni le un ni le altere de 2 patientes con glomerulosclerosis intercapillar re- 
spondeva positivemente al therapia. Le mesmo esseva ver in un caso de establite 
nephrosclerosis e diabete e in un caso presumptive de glomerulonephritis acute. 

5. Le majoritate del usual effectos lateral de prolongate cursos de dosages 
pharmacologic de ACTH o de steroides adrenocortical esseva observate in omne 
le patientes durante le periodo initial e multo minus frequentemente o a grados 
minus marcate durante le subsequente therapia de mantenentia. 

6. Reactiones toxic attribuibile al therapia 0 occurrente incidentalmente durante 
illo esseva constatate in le periodo initial in plus que un medietate del patientes. 
Anxietate, confusion, 0 psychose esseva le manifestationes le plus frequente e se 
trovava in un total de 10 patientes. Infectiones sequeva in le ordine de frequentia 
e afficeva 7 patientes. Complicationes abdominal appareva in 6 patientes, sed 
solmente 2 de iste casos esseva diagnosticate definitemente, le un como pancrea- 
titis e le altere como sanguination de ulcere duodenal. Thrombophlebitis occurreva 
in 2 altere patientes. Un sol patiente disveloppava diabete permanente. Tal 
complicationes esseva multo minus frequente e plus leve durante le therapia 
intermittente de mantenentia. Un numero de evenimentos—effusiones pleural, 
pneumothorace, e alteres—esseva interpretate como coincidentias. 

7. Ben que il non existe provas conclusive que iste remissiones esseva inducite 
per le therapia o que le remissiones representava un disparition del lesion sub- 
jacente, le tractamento de casos de glomerulonephritis membranose (sed non de 
glomerulonephritis subacute 0 chronic) pare valer le pena in vista del gravitate 
del afflictiones renal. Le alte incidentia de serie reactiones toxic durante 4 
septimanas de therapia intense e le multo plus grande indemnitate del therapia 
intermittente indica que le tractamento deberea esser restringite al secunde. 
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ELECTROPHORETIC STUDIES OF SERUM PROTEINS IN 
HEMOCHROMATOSIS* 


By Demetrios A. Ricas, Pu.D. 
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AND 


Stuart C. Fincn, M.D. 
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YALE UNIVERSITY SCHOOL OF MEDICINE 


(From the Division of Experimental Medicine, 


Iniversity of Oregon Medical School, Portland, 


Oregon, and the Department of Medicine, Yale University School of Medicine, 
New Haven, Connecticut. ) 


IpriopaTHic hemochromatosis is char- 
acterized by increased iron absorption 
with excessive deposition of hemo- 
siderin in the liver, pancreas, adrenal 
glands, heart, and other tissues (Finch 
and Finch" ). Cirrhosis of the liver and 
diabetes mellitus are among the char- 
acteristic complications of the disease. 
Thus, serum protein changes similar 
to those observed in liver disease and 
diabetes mellitus would be anticipated 
in cases of hemochromatosis which 
have these complications. Such pro- 
tein changes have been reported in a 
small number of cases studied electro- 
phoretically (Bodard, Osinski and 
Stein*, Cagli, Napolitano and Scuro’, 
Gray and Guzman Barron", Koenig, 
Weiger and Sowinski'’, Poli et al.*'), 
but there is a lack of evidence in re- 
gard to alterations in uncomplicated 
cases of hemochromatosis. 

The present study has shown that in 
relatively advanced cases the serum 
protein changes are similar to those 
observed in liver cirrhosis and dia- 
betes, and that significant alterations 
occur even in cases in which there is 
no clinical evidence of such compli- 
cations. 


Materials and Methods. Seventeen patients 
with idiopathic hemochromatosis were studied. 
A summary of the important clinical and 
laboratory data for these patients is presented 
in Table 1. Pigmentary cirrhosis was demon- 
strated in all patients by means of liver bi- 
opsy, but 4 (cases 1, 9, 15, 16) had normal 
or only slightly impaired liver function and 
were without diabetes. Two other patients 
(cases 6 and 11) had excellent liver function, 
but did have definite diabetes mellitus. Blood 
samples were obtained by venipuncture with- 
out anticoagulant; the serum was promptly 
separated and analyzed. The Klett-Tiselius 
electrophoresis apparatus with an 11.0 ml. 
analytical cell and diethylbarbiturate buffer 
of pH 8.6 and ionic strength 0.1 were used. 
The serum proteins, diluted with 3 volumes 
of buffer and dialyzed against 2 liters of 
buffer for 24 hours at 1.2° C., were allowed 
to migrate for 150 minutes in 1.2° C. under 
the influence of a potential gradient of 7.5 
volt cm.-!. The patterns were recorded by 
the Schlieren scanning technique of Longs- 
worth?!, Electrophoretic components were 
calculated as absolute concentrations by four- 
fold enlargement, tracing, and planimetry of 
the patterns by the method of Longsworth?* 
using the specific refractive index of human 
serum proteins given by Perlmann and 
Longsworth®". Sera from 20 normal subjects 
and from 2 patients with transfusion hemo 
chromatosis (hypoplastic anemia) were an 
alyzed under identical conditions. 

“The distribution of each component wa 
checked for normality by the criteria of skew 


*Supported in part by the Medical Research Foundation of Oregon. 
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ness and kurtosis (Snedecor®®). Mean values 
and standard deviations were computed for 
the normally distributed components. For 
the a-globulin in hemochromatosis, which 
was found to be log-normally distributed, the 
median and the range (computed from the 
mean log plus or minus 2 logarithmic standard 
deviations ) were calculated. Values obtained 
for patients with hemochromatosis were com- 
pared to the normal values by testing first 
for homogeneity of variance (Snedecor*® ) 
and then applying the Student’s t test when 
the variances were found to be homogeneous 
or the Cochran-Cox test (Snedecor®®) in the 
cases of unequal variances. The existence 
of correlations among the electrophoretic 
components and other clinical data was tested 
for by multiple regression analysis (Walker 
and Lev#=). 

Results. The serum electrophoretic 
patterns of the 17 cases of idiopathic 
hemochromatosis and one from the nor- 
mal control group, which were identi- 
cally processed, are shown in Fig. 1. 
Values for total serum protein, of each 
of the electrophoretic components, and 
of the albumin: globulin (A/G) ratio 
are tabulated in Table 2. The applica- 
tion of the criteria for skewness and 
kurtosis indicated that the idiopathic 
hemochromatosis data could be con- 
sidered normally distributed (P> 
0.05) with the exception of the a.- 
globulin which was not normally dis- 
tributed but followed a_ log-normal 
distribution (P>0.05). The histograms 
and probability lines in Fig. 2 illus- 
trate these points. The mean values 
and standard deviations of the nor- 
mally distributed data and the median 
and range of the a2-globulin are re- 
corded in Table 2. Appropriate statis- 
tical comparison with the normal 
values revealed that in idiopathic 
hemochromatosis neither the mean nor 
the variance of the total protein differs 
significantly from normal (P>0.05). 
The variance was found to be signifi- 
cantly higher (P<0.01) than normal 
in the £- and y-globulins. Significantly 
lower than normal mean values were 
found in the albumin (P<0.05), and 
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particularly in the a,-globulin (P< 
0.01). There is an elevation of the 
mean of the y-globulin of borderline 
significance (P~0.05), but the mean 
of the B-globulin appears to be nor- 
mal. The log-normal distribution of the 
a»-globulin in the cases of idiopathic 
hemochromatosis renders unfeasible its 
comparison to that component in the 
normal serum, which is normally dis- 
tributed. However, a simple inspection 
indicates that the median values of 
the a»-globulin are somewhat higher 
than the normal mean and a consid- 
erable number of cases fall well above 
the normal range. The lower albumin 
and the higher a.- and y-globulins re- 
sult in significantly lower A/G ratio 
(P<0.05). Figure 2 provides a visual 
comparison of the data from the cases 
of idiopathic hemochromatosis with 
those from the normal sera. The over- 
lapping of the bell-shaped probability 
curves is least in the a@;-globulin and 
almost complete in the case of the total 
protein. A multiple regression analysis, 
designed to bring out any correl: ations 
that might exist among the various 
electrophoretic components and the se- 
verity of liver involvement or diabetes 
mellitus, failed to show any depen- 
dency of the serum proteins on the 
degre -e of such complications. However, 
it reveale d that a positive correlation 
exists between the £- and y-globulins 
(correlation coefficient r = 0.53) and 
a negative correlation between: (a) 
the albumin and the y-globulin (r = 
0.71), (b) the albumin and the p- 
globulin (r = 0.47), and (c) the al- 
bumin and the combined f£- and y- 
globulins (r = 0.70). 

The data for the 2 cases of transfu- 
sion hemochromatosis fall within nor- 
mal limits with the possible exception 
of the y-globulin in case 18 which 
appears to be just below the normal 
range. 

Discussion. Serum protein alteration: 
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in hemochromatosis have been re- 
ported by several authors who used 
various chemical methods (Althausen 
et al, Deardorff and Kuhl®, Marble 
and Cabell Bailey**). Electrophoretic 
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studies have been reported by Gray", 
Poli*', Koenig'® (each of whom studied 
a single case), Bodard* (who studied 
4 cases of idiopathic and one of trans- 
fusion hemochromatosis), and Cagli’. 


A 


Vig. 1.—Electrophoretic patterns of serum proteins after migration for 150 minutes in diethyl- 

varbiturate buffer, pH 8.6, ionic strength 0.1, under the influence of a potential gradient of 

"5 volt cm.-!, at 1.2° C. Patterns 1 to 17 are for idiopathic hemochromatosis; pattern N is 
a normal control. 
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Fig. 2.—Distribution of serum proteins in idiopathic hemochromatosis expressed as gm. pet 
100 ml. of serum. Solid lines are idiopathic hemochromatosis; broken lines are normal values. 
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The observed changes resemble those 
found. ver cirrhosis, and it has been 
suggested that they simply reflect the 
liver involvement (Althausen et al.', 
Bodard, Osinski and Stein*, Deardorft 
and Kuhl®, Koenig, Weiger and 
Sowinski'®, Marble and Cabell 


ELECTROPHORETIC STUDIES (3/571 
amount of a;-globulin. Even the 4 
cases which showed neither significant 
impairment of liver function nor dia- 
betes had @,-globulin levels either be- 
low normal (cases 1 and 9) or at 
the lower limit of the normal range 
(cases 15 and 16). Occasional low a;- 


TABLE 2.—SERUM PROTEINS IN|: HEMOCHROMATOSIS 
EXPRESSED IN GM. PER 100 ML. 


Globulins 
Patient Aw Total 
No. Albumin ay a Bp y Protein A/G 
Idiopathic Hemochromatosis 
l 4.15 23 79 .89 75 6.80 1.6 
2 3.73 24 62 a 1.00 6.36 1.4 
x, 3.17 19 60 1.01 86 5.84 is 
4 3.35 my 56 77 91 5.75 1.4 
5 1.91 .34 66 1.50 1.69 6.10 oe 
6 3.00 35 97 1.20 1.45 6.97 a 
7 3.50 34 61 1.07 85 6.38 L2 
S 3.05 35 .79 1.06 1.49 6.73 8 
g 3.69 23 1.37 90 1.23 7.42 1.0 
10 3.10 33 81 1.10 1.08 6.42 9 
11 3.23 19 74 48 717 5.41 15 
12 4.07 28 2.48 71 66 8.21 1.0 
13 aoe 31 99 1.10 1.24 7.01 9 
14 OTT 22 45 .60 1.96 6.00 9 
15 3.38 26 63 64 82 5.73 1.4 
16 3.12 27 67 49 7 5.42 1.4 
17 .34 1.56 .36 48 6.48 1.4 
Mean 3.31 ST 1.06 6.41 ll 
Standard deviation .52 .06 43-1.4+ 30 39 73 3 
Transfusion Hemochromatosis ( Hypoplastic Anemia ) 
18 3.71 36 46 70 52 5.75 1.8 
19 3.74 40 64 1Ol 94 6.73 13 
Normal Values 
Mean 4.01 40 62 .86 85 6.75 LS 
Standard deviation .46 .O7 ll 14 14 61 | 


*Median (computed from the mean logarithm). 
{Range (computed from the mean logarithm plus or minus two logarithmic standard 


deviations ). 


Bailey). This hypothesis is consistent 
with the importance of the function of 
the liver in serum protein synthesis 

“werbeck**, Hoch-Ligeti and Hoch", 
\liller et al.*8, Roberts and White**). 

The greatest alteration found in the 
present study was a reduction: in the 


globulin values have been encountered 
in liver disease (Young and Webber**), 
but most of the reported values range 
from higher than normal (Ricketts 
et al.*°, Sterling et al.4°, Thorn, Arm- 
strong and Davenport*!) to normal 
(Martin***°, Rafsky et al.*). Similar 
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changes to those observed here in re- 
gard to B- and y-globulins have been 
reported in patients with liver disease 
(Benhamou and Pugliese?, Emmrich’, 
Franklin et al.’''*, Gutman', Han- 
ada, Hartmann and Steinebach"®, 
Martirani et Owen 
and Robertson**, Popper et  al.*, 


Rafsky et Rath and Finch*, 


Ricketts et al.®°, Schaffner, Scherbel 
and Lytle*s, Sterling et al°, Thorn, 
Armstrong and Davenport*', Walker 


and Lev!?, Whitman, Rossmiller and 
Lewis*®, Young and Webber*) and 
with diabetes mellitus (Bowen*, 
Klinger's, Lewis et al.*°, Scheurlen** ). 
In diabetes mellitus the a: globulin is 
elevated. The change of the £-globulin 
does not appear to involve the iron 
binding globulin which is a £,-globulin 
and the level of which has been found 
to be normal in hemochromatosis 
(Rath and Finch**). It may be as- 
sumed, therefore, that the major serum 
protein changes in hemochromatosis 
are mainly due to the liver involve- 
ment or diabetes, or both, notwith- 
standing our failure to demonstrate 
tneir direct correlation to the esti- 
mated degree of these complications. 
It is of interest to note, however, that 
serum protein changes can be detected 
even in the early stages of hemochro- 
matosis, when such complications nay 
be absent or difficult to demonstrate. 
Thus, in addition to the low a,-globu- 
lin found in cases 1 and 9, we have 
also observed high a2- and y-globulins 
(case 9), and low £-globulin with al- 
bumin at the lower limit of the nor- 
mal range (case 16). 

The a-globulin (cases 1, 3, 7, 12, 
and 13) and the y-globulin (cases 3, 5, 
6, and 13) exhibit a notable tendency 
to separate into 2 components. A simi- 
lar tendency is exhibited by the a»- 
globulin in hepatitis (Martirani et al.27) 
and by the y-globulin in liver cirrhosis, 
where a fast y,-globulin is responsible 
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for high fibrinogen values obtained 
electrophoretically (Franklin et 

The negative correlation of the albu- 
min with the B- and y-globulins (vide 
supra) could be interpreted to mean 
that a compensatory mechanism may 
be responsible for the elevation of these 
components as the albumin falls. How- 
ever, the absence of correlation be- 
tween the a;- and ay-globulins with 
the other serum proteins does not sup- 
port this interpretation, but it indicates 
that a basic defect in the protein 
metabolism must be responsible, at 
least in part, for the changes of the 
serum proteins in hemochromatosis. 
This has been shown to be true in liver 
cirrhosis (Martin and Davies**, Thorn, 
Armstrong and Davenport*' ). 

None of the observed alterations in 
hemochromatosis can be considered as 
specific or diagnostic on the basis of 
the available evidence. A possible ex- 
ception to this is the a,-globulin which, 
even in uncomplicated cases, was found 
to be distributed over a considerably 
lower range of values than those re- 
ported in liver cirrhosis. This observa- 
tion suggests that a specific alteration 
of the metabolism of a,-globulin in 
idiopathic hemochromatosis may exist, 
but additional studies in early uncom- 
plicated cases and family me mbers are 
needed to confirm this suggestion. 

Summary. Electrophoretic studies of 
the serum proteins in 17 cases of idio- 
pathic hemochromatosis were _ per- 
formed. Statistical analysis of the data 
showed that the mean values for the 
amount of albumin and_ particularly 
that of a;-globulin are significantly 
lower and the mean for y-globulin is 
significantly higher than normal. No 
significant ‘difference from normal was 
observed in the mean values of the 
total protein and £-globulin. A greate1 
than normal variance was encountered 
in the £-globulin. The a.-globulin was 
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found to follow a log-normal distribu- With the possible exception of a)- 
tion with a median slightly higher than — globulin change it is probable that the 
the normal mean and an appreciable — serum protein alterations demonstrated 
number of considerably higher than — in patients with idiopathic hemochro- 
normal values. The A/G ratio was sig- matosis are a reflection of impairment 
nificantly lower than normal. of liver function and diabetes mellitus. 


REFERENCES 


|. Althausen, T. L., Doig, R. K., Weiden, S., Motteram, R., Turner, C. N., and Moore, A.: 
A.M.A. Arch. Int. Med., 88, 553, 1951. 

2. Benhamou, E., and Pugliese, J.: Bull. Acad. Nat. Med., 134, 772, 1950. 

3. Bodard, P., Osinski, P., and Stein, F.: Annales d’endocrinologie, 14, 477, 1953. 

1. Bowen T. J.: Brit. J. Exper. Path., 33, 70, 1951. 

5. Cagli, V., Napolitano, L., and Scuro, L.: Policlinico (sez. prat.), 62, 789, 1955. 

6. Deardorff, W. L., and Kuhl, W. J., Jr.: Bull. Northwest. Univ. Med. School, 30, 107, 
1956. 

7. Emmrich, R.: Plasma, 1, 495, 1953. 

8. Ewerbeck, H.: Ztschr. ges. exper. med., 117, 237, 1951. 

i 9. Idem.: Ztschr. Kinderh., 70, 481, 1952. 

10. Fineh, S. C., and Finch, C. A.: Medicine, 34, 381, 1955. 

\l. Franklin, M., Bean, W. B., Paul, D., Routh, J. 1, de la Huerga, J., and Popper, H.: 
J. Clin. Invest., 30, 718, 1951. 

12. lidem.: Ibid., 30, 729, 1951. 

13. Gray, S. J., and Guzman Barron, E. S.: Ibid., 22, 191, 1943. 


; 14. Gutman, A. B.: Advances in Protein Chemistry, M. L. Anson and J. T. Edsall, Eds., 
Y New York: Academic Press, Inc., vol. 4, p. 155, 1948. 

: 15. Hanada, S.: Fukuoda Acta Med., 45, 821, 1954. 

i 16. Hartmann, F., and Steinebach, K.: Deutsch. Arch. Klin. Med., 197, 568, 1950. 


\7. Hoch-Ligeti, C., and Hoch, H.: Brit. J. Exper. Path., 31, 138, 1950. 
i i8. Klinger, R.: Arch. Sci. Med., 95, 141, 1953. 
19. Koenig, V. L., Weiger, R. W., and Sowinski, R.: J. Lab. & Clin. Med., 47, 862, 1956. 
20. Lewis, L. A., Schneider, R. W., McCullagh, E. P., and Clark, J.: J. Clin. Endocrinol., 
4, 535. 1944. 
21. Longsworth, L. G.: J. Am. Chem. Soc., 61, 529, 1939. 
22. Idem.: Chem. Rev., 30, 323, 1942. 
23. Marble, A., and Cabell Bailey, C.: Am. J. Med., 11, 590, 1951. 
24. Martin, N. H.: Brit. J. Exper. Path., 27, 363, 1946. 
25. Idem.: ITbid., 30, 231, 1949. 
26. Martin, N. H., and Davies, H.: Lancet, 2, 1011, 1955. 
27. Martirani, t., Wajchenberg, B. L., Hoxter, G., and Ulhoa Cintra, A. B.: Gastroenterology, 
30, 286, 1956. 
25. Miller, L. L., Bly, C. G., Watson, M. L., and Bale, W. F.: J. Exper. Med., 94, 431, 1951. 
29. Owen, J. A., and Robertson, R. F.: Lancet, 2, 1125, 1956. 
0. Perlmann, G. E., and Longsworth, L. G.: J. Am. Chem. Soc., 70, 2719, 1948. 
s1. Poli, E., Caspani, R., Jucker, S., and Villa, A. M.: Minerva med., 1, 1414, 1953. 
. Popper, H., Bean, W. B., de la Huerga, J., Franklin, M., Tsumagari, Y., Routh, J. L., 
and Steigman, F.: Gastroenterology, 17, 138, 1951. 
Rafsky, H. A., Weingarten, M., Krieger, C. H., Stern, K. G., and Newman, B.: Gastro- 
enterology, 14, 29, 1950. 
Rath, C. E., and Finch, C. A.: J. Clin. Invest., 28, 79, 1949. 
Ricketts, W. E., Sterling, K., Kirsner, J. B., and Palmer, W. L.: Gastroenterology, 13, 
205, 1949. 
Roberts, $., and White, A.: J. Biol. Chem., 180, 505, 1949. 
Scheurlen, P. G.: Klin. Wehnschr., 33, 198, 1955. 
Shaffner, F., Scherbel, A. L., and Lytle, R. I: J. Lab. & Clin. Med., 48, 551, 1956. 
Snedecor, G. W.: Statistical Methods, lowa City: The Iowa State College Press, 1946. 


66/574 The American Journal of the Medical Sciences * May, 1959 


40. Sterling, K., Ricketts, W. E., Kirsner, J. B., and Palmer, W. L.: J. Clin. Invest., 28, 
1236, 1949. 

11. Thorn, G. W., Armstrong, S. H., Jr., and Davenport, V. D.: — Ibid., 25, 304, 1946. 

$2. Walker, H. M., and Lev, J.: Statistical Inference, New York: H. E. °. and Co., 1953 

43. Whitman, J. F., Rossmiller, H. R.,. and Lewis, L. A.: J. Lab. & Clin. Med., 35, 167, 
1950. 

44.. Young, E. G., and Webber, R. V.: Canad. J. Med. Sci., 31, 45, 1953. 


SUMMARIO IN INTERLINGUA 
Studios Electrophoretic De Proteinas Seral In Hematochromatosis 


Esseva effectuate studios electrophoretic del proteinas seral in 17 casos de 
hematochromatosis idiopathic. Le analyse statistic del datos monstra que le 

valor medie pro le concentration de albumina e particularmente illo pro le 
concentration de globulina alpha, es significativemente plus basse que in sub- 
jectos normal e que, del altere latere, le valor medie pro le concentration de 
globulina gamma es significativemente plus alte. Nulle deviation significative 
ab le norma esseva notate in le valores medie pro proteina total e globulina 
beta. Un variantia plus que normal esseva constatate pro globulina beta. 
Esseva trovate que le globulina alpha, habeva un distribution logarithmic normal 
con un valor median levemente plus alte que le normal valor medie e con un 
numero considerabile de valores que esseva marcatemente plus alte que le norma. 
Le proportion inter albumina e globulina esseva significativemente plus basse 
que in subjectos normal. 

Con le exception possibile del alteration de globulina alpha,, il es probabile 
que le alterationes del proteina seral que esseva demonstrate in patientes con 
hematochromatosis idiopathic esseva un reflexion de dysfunction hepatic e de 
diabete mellite. 


SUMMARILO IN INTERLINGUA 
(Interlingua on page 559) 


Le Uso De Trypsina Per Via Oral In Duo Diabeticos Con Le 
Syndrome Nephrotic: Reporto Preliminar 


Grande doses de trypsina (30 mg per die) pote esser administrate per via oral 
durante periodos de plure menses sin risco de toxicitate de grado significative. 
Duo diabeticos con le syndrome nephrotic obteneva marcate grados de meliora 
tion clinic e laboratorial per le administration oral de grande doses de trypsina 
que esseva continuate durante prolongate periodos de tempore. Il es possibile 
que le clarification del processo infectori es un factor contributori in le effectos 
notate. Le question proque patientes,con deficientia primari de insulina es 
influentiate favorabilemente per le administration de un exogene enzyma _ pan- 
creatic es le base de speculationes interessante. A iste tempore le autores non 
es preparate a formular conclusiones definitive e insiste que multe studios 
additional es requirite tanto con respecto al infection renal como etiam con 
— al integre phase de infection nephrotic in le phenomeno del disfallimento 
rena 


of 
| 
| 


CHLOROTHIAZIDE ( Diuril) is a potent 
diuretic drug that has been extensively 
employed in congestive heart failure, 
cirrhosis, renal disease and hyperten- 
sion (Aleksandrow, Wyszni wcka and 
Cajewskit, Keyes Berlacher', 
Laragh, Heinemann and Demartini® ). 
Experiments conducted on dogs 
showed that its 3,4-dihydro derivative, 
hydrochlorothiazide (Hydrodiuril) pro- 
duced a marked increase in sodium and 
chloride excretion but relatively little 
increase in the excretion of potassium, 


It was found that hydrochlorothiazide 
was ten times as potent as chlorothia- 
zide administered orally (Beem*). 
However, in human subjects, prelimi- 
nary data indicate that hydrochloro- 
thiazide is six to seven times as potent 
as Chlorothiazide (Moyer et al.*). This 
present study was undertaken to eval- 
uate the efficacy of this new oral di- 
uretic in clinical states of abnormal 
fluid and salt retention. 


Material and Methods. 
nts ranging in age from 22 to 94 years of 
were selected from the medical wards of 
Philadelphia General Hospital (Table 1). 
ese patients for the most part could not 
controlled on an ambulatory basis. ‘These 
tients may be considered to have a more 
anced grade of heart disease and the 


Twenty-eight pa- 


THE DIURETIC EFFECTS OF HYDROCHLOROTHIAZIDE IN 
CONGESTIVE HEART FAILURE, CIRRHOSIS, CHRONIC RENAL 
DISEASE AND HYPERTENSION: PRELIMINARY REPORT 
BASED ON A STUDY OF 28 CASES* 


By Marvin A. SACKNER, M.D. 
ARMAND A. WALLACK, M.D. 
AND 


SAMUEL BeLLeT, M.D. 


(From the Division of Cardiology, Philadelphia General Hospital, Philadelphia, Pennsylvania ) 


therapeutic results would be less satisfactory 
than most patients encountered in the general 
office practice. The cases consisted of the 
following: congestive heart failure (15 cases), 
portal cirrhosis (6 cases), chronic renal dis- 
ease (4 cases) and hypertension (3 cases). 
Edema was due to congestive heart failure 
secondary to arteriosclerotic heart disease (11 


cases), rheumatic heart disease (2 cases), 
congenital heart disease (1 case) and _ idio- 
pathic myocardial hypertrophy (1 case). 


With two exceptions, the patients were on 
digitalis therapy prior to the administration 
of hydrochlorothiazide. The severity of the 
congestive heart failure classified according to 
the New York Heart Association was as fol- 
lows: Class IV (9 patients), Class III (5-pa- 
tients) and Class IL (1 patient). Four such 
patients were refractory to other diuretics. 
Five of the 6 patients with portal cirrhosis 
who had ascites and peripheral edema mani- 
fested little or no response to mercurial diu- 
retics, given prior to or after hydrochloro- 
thiazide therapy. Of 4 patients with chronic 
renal disease, 3 were in a terminal condition 
when treatment was begun. 

Except for 2 patients on ulcer diets, pa- 
tients were given the regular low salt hospital 
diet which contains approximately 1 gm. of 
sodium. 

Venous blood pH, plasma sodium, potas- 
sium, magnesium, chloride, glutamic oxala- 
cetic acid transaminase, creatinine and uric 
acid were obtained prior to the administration 
of hydrochlorothiazide and once to twice 
weekly thereafter. A 24-hour urine specimen 
was collected daily for the determination of 
sodium, potassium and chloride. Serum bili- 


This work was aided bya grant from the United States Public Health Service, Grant H 
| (C7) and Merck, Sharp & Dohme Laboratories. 
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rubin, total protein, albumin, globulin, cho- 
lesterol, alkaline phosphatase, cephalin floc- 
culation, thymol turbidity and thymol floccu- 
lation were obtained prior to and _ after 
hydrochlorothiazide therapy in the group with 
congestive heart failure (5 cases), portal cir- 
rhosis (4 cases), chronic renal disease (2 
cases) and hypertension (2 cases). 

Initially, the daily dosage of hydrochloro- 
thiazide ranged from 50 to 150 mg. Later, 
this was increased to 100 mg. three times a 
day. 

Based upon loss of body weight, reduction 
of peripheral edema and ascites, and _ salt 
excretion, the response to the drug was 


The American Journal of the Medical Sciences * May, 1959 


graded as “good,” “fair” and “poor.” A re 
sponse was considered “good” if there was 
a reduction toward dry weight, “fair” if ther: 
was some diuresis but not complete control 
of the edema fluid, and “poor” if there was 
little or no diuresis. 

Results. pruRETIC RESPONSE. Table 
1 shows the pertinent clinical data of 
the patients treated and their response 
to hydrochlorothiazide. Figures 1 to 4 
depict the characteristic response in 
representative Cases of congestive heart 
failure and portal cirrhosis. Ten of 15 
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Fig. 1.—Shows the typical response to hydrochlorothiazide in a patient (Case 5, W.M.) a 


72-year-old Negro male with congestive heart 


failure secondary to arteriosclerotic heart disvase 


who was admitted with massive peripheral edema and bilateral pleura effusions. Admini:tra- 
tion of a mercurial diuretic resulted in a dramatic response which was maintained with hy !ro- 
chlorothiazide. Withdrawal of hydrochlorothiazide on day 7 caused urinary electrolyte excr: tion 
to fall to their lowest level. Reinstitution of hydrochlorothiazide resulted in increased excre'ion. 
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patients with congestive heart failure 
manifested a good response. Weight 
loss ranged from 4 to 45 pounds over a 
period of 3 to 17 days with an average 
of 2.4 pounds a day. Three patients 
who were refractory to hydrochloro- 
thiazide were also refractory to chloro- 
thiazide. However, the administration 
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zide, but only 2 patients were reduced 
to “dry weight.” Continued treatment 
with hydrochlorothiazide in the other 
patients failed to reduce the ascites. 
In one patient who became refractory 
to hydrochlorothiazide, clorothiazide 
likewise failed to produce a diuresis. 
In 3 cases (16, 17, 18) hydrochloro- 
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Fig. 2.—Shows the effect of hydrochlorothiazide and adjutant effects of digitalis and mercurial 

diuretics in a patient (Case 14, F.E.) a 38-year-old Negro male with congestive heart failure 

secondary to interatrial septal defect. Although the patient was kept at bedrest 3 days prior 

to the control, urine sodium excretion was negligible. A good response occurred with hydro- 

chlorothiazide and was further potentiated by administration of digoxin and one dose of a 
mercurial diuretic. 


of « mercurial diuretic produced a fair 
diuresis in two of these patients. In 
one patient, hydrochlorothiazide was 
morc effective than a mercurial diu- 
retic. 

‘1 6 patients with ascites associated 
Wit) cirrhosis, 5 initially showed a fair 
or “ood response to hydrochlorothia- 


thiazide and mercurial diuretics were 
compared, and it was found that hy- 
drochlorothiazide was as effective as 
the mercurials in 2 cases (17, 18) but 
not in a third (16). 

In 4 patients with chronic renal dis- 
ease associated with uremia and hypo- 
albuminemia, hydrochlorothiazide gave 
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a fair response in one and no diuretic 
response in the others. 

ELECTROLYTE EXCRETION. The most 
striking alteration in the urine of the 
pi atients treated with hydrochlorothia- 
zide was a marked increase in chloride 
(Table 2). This occurred in all but 3 
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tients showed increased excretion of 


sodium, potassium and chloride which 
was associated with a significant low- 
ering of the diastolic pressure. 

BLOOD PH AND PLASMA ELECTROLYTES. 
Individual blood pH and plasma potas- 
sium values are listed in Table 3. Sey- 
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Fig. 3.—Shows the diuretic effect of hydrochlorothiazide in a cirrhotic (Case 18, S$.F.) a 52- 
year-old white man. Considerable amounts of potassium excretion resulted in hypopotassemia. 


cases. In those patients who had a 
good water diuresis, sodium excretion 
paralleled water loss. In 5 patients with 
portal cirrhosis and 3 patients with con- 
gestive heart failure, considerable 
amounts of potassium were excreted. 
Three nonedematous hypertensive pa- 


enteen patients had blood pH determi- 
nations prior to administration of hy- 
drochlorothiazide and during treat: 
ment; of these, 10 remained norm:l, 3 
became acidotic and 2 alkalotic. In 
one patient, the blood pH, which was 
acidotic prior to treatment, rema ned 
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acidotic, while in another the pH 
changed from alkalotic to normal. 
Kight patients had a reduction in 
plasma potassium ranging from 0.5 to 
1.6 mEq. per L., with an average of 
0.9 mEq. per L. Seventeen patients 
showed a reduction of plasma chloride 
ranging from 4 to 27 mEq. per L. with 
an average of 10 mEq. per L.; this did 
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to hydrochlorothiazide therapy, the 
uric acid levels decreased in 4, in- 
creased in 2, and were unchanged in 
2 patients. 

roxic EFFECTS. In general, the pa- 
tients tolerated the drug well. There 
were no gastrointestinal disturbances or 
skin reactions. Questionable somno- 
lence was produced in one patient and 
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Fig. 4—Shows the failure of adequate response to hydrochlorothiazide in a cirrhotic (Case 17, 
D.1.) 59-year-old white man. Although electrolyte excretion increased on initial administra- 
tion of hydrochlorothiazide, water diuresis was minimal. A second trial beginning on the 


\2th day produced even less diuresis. 


appear to hinder the diuretic effect of 
livdrochlorothiazide. No significant 
changes were noted in plasma sodium 
magnesium levels. 

‘SMA URIC ACID. There were 3 pa- 
» with normal uric acid levels who 
uced hyperuricemia on therapy. 
Al ‘ad renal disease. In 8 patients 
hyperuricemia was present prior 


Mercurial diuretics were likewise ineffectual. 


an increase in ventricular premature 
contractions was produced in another. 
There was no increase in glutamic ox- 
alacetic transaminase. In 13 patients 
in whom complete liver profiles were 
carried out, there was no evidence of 
an alteration in hepatic function. 
The most important untoward effect 
of hydrochlorothiazide was the devel- 


} | 

4 

1 52- 
emia. 
hy- 
reat- 
iL 3 
In 
was 
ned 


74/582 The American Journal of the Medical Sciences + May, 1959 


opment of hypopotassemia, which oc- hibit renal tubular absorption of so- 
curred in 4 patients. A pre-existing hy- dium and chloride resulting in a_sec- 
popotassemia was aggravated in 2 ondary increase in water excretion. 
additional patients. The reduction of | Also, some carbonic anhydrase inhibi 
plasma potassium was associated with — tion on the renal tubules is noted, - 
impending hepatic coma in 2 cirrhotics. ticularly at larger doses (Moyer et al.7 

Withdrawal of the drug and adminis- DIURETIC EFFECTIVENESS. Hy tet 

tration of potassium relieved the symp- othiazide is a potent oral diuretic 
toms. In case 19 (Table 1) reinstitution agent. It was most effective in patients 


TABLE 2.—URINARY EXCRETION OF ELECTROLYTES 


After Hydrochlorothiazide 
Control Levels 24 hr. (mEq.) Peak Levels 24 hr. (mEq.)* 


Patient 


— 


74 62 SO 56 1538 162 
ALP. 15 15 70 23 22 9 f 
14 F. E. 3 21 20 80 80 219 i 
15 4. 34 49 302 54 364 
16 dD: 8. 27 34 15 184 62 90 
17 D. T. 1 25 25 37 105 247 
18 S.F. 2038 84 227F 315 148 325 
19 E. S. 45 30 65 24 100 80 
20 M. 11 15 29 
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— 
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= 


*Based on day that chloride peaked 
+Mercurial diuresis 


of hydrochlorothiazide in conjunction with congestive heart failure. It failed 
with potassium chloride and neomycin — to cause diuresis in patients who were 
therapy resulted in a diuresis of 16 Ib. refractory to chlorothiazide or to the 
in 11 days and there was no recurrence mercurial diuretics. Although direct 
of hepatic coma. comparisons between hy drochlorot! \ia- 

Discussion. MODE OF ACTION. The ex- _zide and chlorothiazide were not mde 
act mechanism by which hydrochloro- except in 5 patients, it was our impres- 
thiazide acts as a diuretic has not been — sion from this and our previous stu: lies 
definitely established. Its parent com- (Aytur and Bellet?), that the dugs 
pound, chlorothiazide appears to in- are comparable in their action and «ide 
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effects. Hydrochlorothiazide offered 
no significant advantages over chloro- 
thiazide. 

ELECTROLYTE EXCRETION. Hydrochlor- 
othiazide resulted in the excretion of 
considerable amounts of chloride with 
sodium and potassium in varying pro- 
portions. Unlike the results of animal 
experiments which indicated minimal 
potassium excretion, upon hydrochlor- 


TABLE 3. 
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four times a day is recommended in 
such patients. 

ANALYSIS OF FAILURES. Eight patients 
showed a poor response to hydrochlor- 
othiazide. Six of these patients had 
either renal or hepatic disease associ- 
ated with hypoalbuminemia. One of 
the patients was on an ulcer diet which 
contained large amounts of salt. It is 
not to be inferred that hypoalbumi- 


BLOOD pH AND PLASMA POTASSIUM LEVELS BEFORE 


AND AFTER HYDROCHLOROTHIAZIDE 


Control 


: Day of Day of 
No. Patient pH K (mEq. L.) Therapy pH K (mEq./L.) Therapy pH K (mEq./L.) 
1 FB. 7.39 7.37 13 12 7.32 4.3 
2 W. L. 7.42 $.1 $ 3.0 
£2 7.35 5.8 4 7.22 6.6 7 7.7 
7.44 5 7.53 
5 W.M. 7.49 1.3 4 741 4.7 10 7.41 4.5 
6 JI 7.37 3.2 
i 7 J. W. 7.30 +.3 5 4.4 10 7.28 4.6 
8 W.M. 7.35 +4 3 7.40 3.8 12 7.32 4.7 
9 OG. 736 4.6. 5 5.3 
10 P. M. 7.43 3.0 7 7.45 $.3 
7.34 47 6 7.39 47 6 4.7 
| i l@ N.F.. 7.42 5.6 4 7.31 5.6 19 7.38 4.6 
| 13 ALP. 27 2 4.9 5 5.5 
7.38 4.2 5 3.7 16 7.37 42 
. Is JB 7.39 44 5 742 4.7 16 
6 PB. 7.36 13 6 4.7 15 7.39 44 
) ‘ 17 iy ia 7.38 4.7 6 7.43 3.3 10 7.44 4.0 
) is S.F. 7.40 3.9 5 7.41 3.2 
4 19 7.38 4.9 3 7.48 $3 
) 20 E.M. 3.9 3 4.0 
21 A.A. 7.44 28 2 21 
| 2 7.34 $2 6 7.39 3.5 13 7.40 3.6 
£E.H. 7.46 §.1 5.0 
4 AW. 734 $.7 7.42 4.8 
3.9 
9 7.35 5.4 
27 7.40 8 7.32 3.9 
28 7.40 4.4 7 7.40 
led othinzide administration considerable nemia is the primary cause of failures 
one amounts of potassium were excreted because diuresis occurred in 3 patients 
rie in human subjects, particularly in pa- with hypoalbuminemia. Many factors 
oii tien's with portal cirrhosis and some were responsible in addition to the 
re Wit!) congestive heart failure. It is hypoalbuminemia, notably advanced 
ee fell ‘hat patients with liver disease and congestive heart failure, renal disease, 
e th: receiving hydrochlorothiazide liver disease and refractory types of 
les ov: prolonged periods should be sup- electrolyte imbalance. 
a pl vented with oral potassium. One roxiciry. Hydrochlorothiazide ap- 
ide gi of potassium chloride three to pears to be a safe, well-tolerated drug. 


J 
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It has the same shortcomings as its chronic renal disease and hypertension 
parent compound, chlorothiazide, that It was found to be a potent oral din 
is, a tendency to produce hypopotas- _ retic particularly in patients with con 
semia. Compared with a comparable — gestive heart failure. It was of limited 
group of patients on Diuril studied in value in patients with cirrhosis and 
this hospital, no significant difference renal disease. Chloride was excreted in 
in the degree of hypopotassemia was considerable amounts with sodium and 
noted (Aytur and Bellet?). It may also potassium in varying proportions. The 
induce impending hepatic coma as has most important untoward effect was 
been noted with  chlorothiazide the development of hypopotassemia 
(Mackie et al.*). By close observation secondary to increased potassium ex- 
and supplementary oral potassium, cretion. This was particularly marked 
these untoward effects may be avoided. in patients with liver disease. It was 
Summary. Hydrochlorothiazide, a our impression that hydrochlorothia- 
derivative of chlorothiazide was tested zide was comparable to chlorothiazide 
for its diuretic effectiveness in patients in diuretic effectiveness. 
with congestive heart failure, cirrhosis, 
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SUMMARIO IN INTERLINGUA 


Le Effectos Diuretic De Hydrochlorothiazido In Congestive Disfallimento Car- 
diac, Cirrhosis, Chronic Morbo Renal, E Hypertension: Reporto Preliminar, 
Basate Super Un Studio De 28 Casos 


Hydrochlorothiazido, un derivato de chlorothiazido, esseva_testate pro su 
efficacia diuretic in patientes con congestive disfallimento cardiac, cirrhosis, 
chronic morbo renal, e hypertension. Esseva constatate que illo es un potente 
diuretico oral, specialmente in patientes con congestive disfallimento cardiac. 
Illo esseva de valor plus tosto restringite in patientes con cirrhosis e morbo renal. 
Chloruro esseva excernite in quantitates considerabile, natrium e kalium in varie 
proportiones. Le plus importante effecto adverse esseva le disveloppame ito 
de hypokaliemia como resultato secundari del augmentate excretion de kalivm. 
Isto esseva specialmente marcate in patientes con morbo hepatic. Nostre ‘m- 
pression esseva que hydrochlorothiazido es comparabile chlorothiazido in su 
efficacia diuretic. 
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A SIMPLIFIED METHOD FOR THE RECTAL INSTILLATION 
OF THEOPHYLLINE 


By A. S. Ripotro, Pu.D., M.D. 
PHYSICIAN, MEDICAL DIVISION 


AND 


k. G. Konusrarept, M.D. 
DIRECTOR, CLINICAL RESEARCH DIVISION 
ELI LILLY AND COMPANY 


(From the Lilly Laboratory for Clinical Research, Indianapolis General Hospital, 
Indianapolis, Indiana ) 


Tue therapeutic effectiveness of 
theophylline is well known, and maxi- 
mum response is obtained by intra- 
venous administration. This route has 
serious disadvantages, however, which 
include, in addition to the inherent 
discomfort of venipuncture, the danger 
of serious cardiac arrhythmia and death 
if the drug is injected too rapidly 
( Bresnick, Woodard and Sageman* ). 

Oral administration may give rise to 
gastric irritation, nausea, and vomiting 
(Goodman and Gilman*). Further- 
more, a portion. of theophylline is 
metabolized in passage through the 
liver. 

Since rectal absorption permits en- 
trance into the inferior vena cava, a 
greater proportion of the administered 
dose of theophylline may reach the pul- 
monary and peripheral circulation after 
administration by this route than would 
occur with a comparable amount given 
oraily. The customary rectal dosage 
form has been a suppository, but ab- 
sorption from a suppository may be 
slo. and erratic. This disadvantage is 


the result of an unfavorable distribu- 
tio. coefficient of the medication be- 
tw 1 suppository base and aqueous 
ph © of rectal mucous membrane. In 


orc to promote better absorption, a 


mathane: 


water soluble form of the drug has 
been given as a retention enema. Such 
a preparation eliminates all barriers to 
diffusion of the drug into the mucosa 
and makes a more prompt absorption 
possible. 

Barach' reported on the effects of 
an aqueous solution of theophylline as 
an enema in more than 200 patients 
with bronchial asthma. His patients 
found that relief of bronchospasm oc- 
curred in 10 to 20 minutes. No side- 
effects were reported. He reported that 
the availability of self-medication by 
enema far outweighed any possible loss 
of uniformity in absorption when the 
drug is given by enema rather than 
intravenously. Indeed, Truitt, Me- 
Kusick, and Krantz’ found theophyl- 
line to be very effective when given 
by retention enema. 

The rectal route has not yet met with 
widespread acceptance. The  incon- 
venience of preparing an enema has 
limited the acceptance of this method 
of administration. This disadvantage 
has been eliminated by the develop- 
ment of a convenient plastic unit with 
proper rectal applicator attached. Each 
unit contains 37 ml. of 16.6% W/V 
solution of theophylline monoethanola- 
mine.° This convenient preparation 


C. B. Fleet Company, Inc., Lynchburg, Virginia. 
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makes possible the administration of 
theophylline in a readily absorbable, 
nonirritant form. 

The disposable enema unit, kindly 
provided by Sidney G. Page, Jr., M. D., 
of C. B. Fleet Company, Inc. as 
Clysmathane, consists of a _ tough, 
flexible plastic container, prelubri- 
cated rectal nozzle approximately 1s 
inches long, a slit rubber diaphragm 
which controls the flow of liquid, and 
a sanitary cover cap which seals the 
unit and protects the nozzle when not 
in use. By compressing the container 
when the cap is removed, the theo- 
phylline solution can be readily ex- 
pressed. Since 5 to 7 ml. of solution 
remains in the container after use, the 
patient receives a therapeutic dose of 
approximately 0.5 gm. of the drug. 


Methods. Sixty-two patients with dyspnea 
associated with cardiac or pulmonary dis- 
ease, or both, were selected for this study. 
Thirty-four males and 28 females participated 
in this study. Ages varied from 31 to 80. 
Twenty patients were hospitalized and the 
concentration of theophylline in the plasma 
was determined at definite intervals after 
administration of theophylline monoethanola- 
mine® by various routes, that is, oral tablets, 
intravenous inje ction, and various techniques 
of rectal administration. The effectiveness of 
multiple dosages of theophylline was ob- 
served. Plasma concentrations of theophylline 
were determined by the method of Waxler 
and Schack’ as modified by Carmichael*. 

During these studies, all other xanthine- 
containing medications were discontinued. In 
addition, the use of coffee, tea, and similar 
beverages was eliminated. 

In one group, 10 patients’ blood samples 
were obtained at 0, 15, 30, 180, and 300 
minutes after administration of single doses 
of theophylline monoethanolamine in various 
forms; a second series involving 10 patients 
had plasma determinations at 0, 5, 10, 30, 
60, 120, and 240 minutes. The patients were 
all selected at random and served as their 
own controls. 

Theophylline monoethanolamine in- 
stilled rectally by means of (1) a 6-inch 


catheter, (2) a disposable unit with a 1% 
inch nozzle, by patient and by nurse, and (3) 
a suppository. In an attempt to simulate the 
conditions of clinical usage, no effort was 
made to cleanse the rectum of feces before 
the rectal administrations. The same dose 
was also given orally as a timed disintegrating 
tablet and intravenously. 

In order to determine the therapeutic 
effectiveness of the rectal instillation of theo- 
phylline, 8 patients, 4 with pulmonary em- 
physema and 4 with cardiac asthma, were 
given Clysmathane for one to 7 days on a 
multiple dose schedule. Six of these patients 
were able to administer the rectal solution 
without assistance; because of debility, 2 pa- 
tients were assisted by the nurse. The medi- 
cation was given two, three, or four times 
daily. Theophylline plasma concentrations 
were determined 2 to 5 hours after the last 
dose. 

Forty-two patients used the disposable 
units on an outpatient basis over a period ot 
3 months. Five of the patients were asthmatic. 
The remainder had cardiovascular disease 
with a functional severity of Class II to Class 
III (classification of the New York Heart 
Association® ). Eleven patients had hyperten- 
sive cardiovascular disease, 3 had aortic in- 
sufficiency, and the remainder had _arterio- 
sclerotic heart disease. 

All patients had respiratory difficulty. They 
were instructed to use the rectal units as 
needed to relieve cardiorespiratory distress. 
Three hundred doses were self-administered 
by these patients. 

Results. The plasma theophylline 
levels obtained when the nurses _in- 
stilled the rectal solutions were almost 
identical with the results obtained after 
self-administration. Therefore, — these 
data were combined for evaluation. 
The response with the 6-inch catheter 
was similar to that obtained with the 
disposable unit. Plasma theophylline 
concentrations were reached much 
more slowly with suppositories than 
with the rectal instillation of — the 
aqueous solution of theophylline mono- 
ethanolamine. 

As expected, the use of timed disin- 
tegrating tablets was associated with 


*Theamin, Eli Lilly and Co., Indianapolis, Indiana. 


#Theamin, Enseal, Eli Lilly and Co., Indianapolis, Indiana. 
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a delay in absorption. The aqueous 

solution of theophylline was absorbed 
more promptly from the rectum than 
the suppositories (Fig. 1). Theophyl- 
line given intravenously produced the 
most rapid and highest plasma _theo- 
phylline concentrations. However, a 
clinically effective plasma level of 
- FF theophylline was obtained in one-half 
hour following rectal instillation of the 


complaint was paroxysmal nocturnal 
dyspnea. The use of theophylline 
monoethanolamine rectal solution be- 
fore retiring diminished the number of 
such attacks and allowed an uninter- 
rupted sleep. This was a subjective im- 
provement and although no objective 
studies were performed which could be 
analyzed by statistical methods, the 
patients uniformly remarked on the 
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ra solution. Neither oral nor suppository relief from and prevention of cardiac 
a administration of theophylline resulted asthma with the use of this medicine. 
| in a comparable plasma level. Dyspnea and wheezing were mark- 
‘isin ‘\epeated administration of the rectal edly improved in all of the patients. 
7 
“th unit produced plasma theophylline Only 2 of these 42 patients expressed 
levels comparable to those achieved by 


a preference for suppository over the 
aqueous rectal solution. The remainder 
recognized a more prompt and sus- 
tained response. Rectal irritation was 
not a problem. 


intravenous administration (Table 1). 

Of the 42 patients using this rectal 
uni’ as outpatients, 11 had hyperten- 
sive cardiovascular disease. Their main 
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Two patients were relieved of an 
acute asthmatic attack within one-half 
hour after administration of the rectal 
solution. 

Discussion. The effectiveness of 
theophylline for relief of bronchial 
asthma and dyspnea, especially the 
paroxysmal form associated with hy- 
pertensive heart disease, is well known. 
According to Goodman and Gilman’, 
it is a good smooth muscle relaxant and 
mvocardial stimulant. The route of ad- 
ministration has constituted a problem 
which has limited the use of soluble 
forms of theophylline. Although the 
oral route would be the most conven- 
ient for treatment of chronic or recur- 
rent disease, undesirable side-effects 
may occur due to gastric irritation. Al- 
though enteric coated tablets may be 
helpful in decreasing this side-effect, 
absorption from enteric coated tablets 
may be highly erratic. Further, a loss 
due to hepatic metabolism may reduce 
the effectiveness of theophylline when 
given orally. The intravenous injection 
has obvious limitations and may be 
dangerous. 

The use of rectal suppositories has 
not produced dependable results nor 
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has the relief of dyspnea been prompt. 
From observations of concentration of 
theophylline in the blood, it appears 
that the rectal instillation of theophyl- 
line monoethanolamine from the dis- 
posable unit will overcome all of the 
difficulties just described. The dispos- 
able unit provides an easy, convenient 
method for rectal use and makes self 
administration possible. In this form 
the drug can be given at the very onset 
of a paroxysm of dyspnea. 

When properly instructed our pa- 
tients preferred the rectal disposable 
units to insertion of suppositories. They 
recognized the prompt relief. The theo- 
phylline levels reported in these studies 
indicate adequate “physiologic” availa- 
bility of theophylline when approxi- 
mately 0.5 gm. is given as a mono- 
ethanolamine derivative in aqueous 
solution by rectal route. This is in 
keeping with the advantageous distri- 
bution coefficient provided in an 
aqueous vehicle. 

Conclusions. A disposable rectal unit 
which provides a safe, effective, and 
convenient method for administering 
theophylline monoethanolamine as a 
therapeutic enema has been described. 


The authors wish to express appreciation to R. H. Carmicheal for the 
chemical assays of theophylline and to Virginia Platz, R.N. 


., and her nursing staff for valuable 
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From the time of the earliest recog- 
nition of Cushing’s syndrome through 
the more recent studies of ACTH stim- 
ulation of the adrenal glands, mention 
has been made of the abnormality of 
simple and readily available labora- 
tory tests. With the evolution of diag- 
nostic primacy from physical appear- 
ance of the patient to application of 
steroid hormone determinations in blood 
and urine, meager attention has been 
given the use of these more mundane 
procedures. Despite rapid progress in 
hormonal assay, and granting the fact 
that consideration of Cushing’s syn- 
drome ordinarily stems from clinical 
recognition of its possibility, these 
simpler tests still appear to have utility, 
particularly to strengthen or weaken 
the diagnosis. 

This report analyzes the value of 
differential leukocyte count, _ total 
eosinophil count, hematocrit, bone 
roentgenograms, glucose tolerance tests 
and measurement of blood pressure as 
adjuncts in the diagnosis of Cushing's 
syndrome. 


Materials and Methods. Twenty patients 
were studied (all seen by one of us), 18 
of whom had the diagnosis of Cushing’s syn- 
drome confirmed by levels of corticoid ex- 
cretion and by operation. In the other 2 
patients, classic clinical features and hormonal 
studies rendered the correct diagnosis unmis- 
takable. Among the 18 cases with surgically 
proven diagnoses , there were 12 with hyper- 
plasia, one with hyperplasia and adenoma 
formation, 4 with benign adenoma, and one 
with carcinoma. There were 16 female and 
4 male patients. 

The tests evaluated were as follows: The 
polymorphonuclear cells on the routine pe- 
ripheral blood smear were counted and the 
average of three or more determinations eval- 
uated. Total eosinophil counts were mac 
by the technique of Randolph?°, at least 3 
tests being averaged in each instance. Eosino- 
phil counts on a large series of normal sub- 
jects at this institution average 149 per c.mm 
+71 and values below 80 were more than 
one standard deviation from the mean ( Maher 
and Kyle!®). The glucose tolerance test was 
conducted in the standard manner, using 100 
gm. of glucose as a test meal and was con- 
sidered definitely abnormal if the 2-hour 
level was 50 mg. above the fasting, or the 
3-hour specimen was 30 mg. above the con- 
trol blood sugar value. The hematocrit was 
considered elevated if it exceeded 48% in 
the female or 53% in the male subjects. Rest- 


*Supported in part by the William Wade Hinshaw Cancer Research Fund. 
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ing blood pressure was considered signifi- 
cantly elevated if it exceeded 160 systolic 
or 110 diastolic. The presence and degree of 
osteoporosis was judged by roentgenograms 
of the lateral lumbar spine, and considered 
present only if moderate or marked. Cases 
with generalized decreased density but with- 
out compression or Schmorl’s bodies were not 
included. All laboratory procedures were done 
before adrenal stimulation or suppression tests 
were conducted. 
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cases had one or more of these hema- 
tologic abnormalities, Fig. 1. 

With less rigid standards, that is, 
neutrophils 70% or above, eosinophils 
80 per c.mm. or below and hematocrit 
3% above normal, the number of posi- 
tive tests increased. Polymorphonuclear 
leukocytosis was seen in 80%, eosino- 
penia in 85%, and 60% of the patients 


HEMATOLOGICAL ABNORMALITIES 


IN CUSHING'S SYNDROME (20 CASES) 
TOTAL ELEVATED 
EOS!INOPHILES HEMATOCRIT % CASES WITH 
% POLYS (mm3) (% ABOVE NORMAL) | or MORE ABNORMAL 


70-80% 40-80 33% 


above 80% below 40 5% 

100 

90 + 
% OF 1 
PATIENTS 


Fig 


|.—The percentage of patients with hematologic abnormalities in Cushing’s syndrome is 


shown using strict (cross-hatched) and less rigid criteria (dotted extensions ). 


Results. Simple hematologic _ tests 
were considered significantly abnormal 
ii the neutrophils exceeded 80%, the 
total eosinophil count was below 40 
per cmm., and the hematocrit ex- 
ceeded the normal by at least 5%. As 
judged by these standards, 50% of the 
patients with Cushing’s syndrome had 
sivnificant elevation of neutrophils, 50% 
hu! eosinopenia, and 25% showed poly- 
cy'hemia. Seventy per cent of the 20 


(all of them women) had elevation of 
the hematocrit. All patients showed at 
least one of these abnormalities. 
Ninety-five per cent demonstrated 2 or 
more, Fig. 1. 

Figure 2 depicts the hematologic 
abnormalities, using the more strict 
criteria, as well as the incidence of 
osteoporosis, hypertension, and carbo- 
hydrate intolerance. Osteporosis was 
present in 60%, a similar number had 
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significant hypertension, and 70% dem- 
onstrated either overt diabetes or a 
clear-cut diabetic glucose tolerance 
test. Abnormality of one or more of 
these 3 manifestations was seen in all 
patients. 

Table 1 summarizes the number of 
unequivocal abnormalities in each pa- 
tient, which ranged from one to 5, the 
average being 3.2 in the entire series. 
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and Thompson*, Haymaker and Ander- 
Walters, Wilder and Kepler**). Most 
impressions, however, have been drawn 
from reports with minimal data and 
little standardization. Furthermore, the 
few large series suffer from the inherent 
drawbacks of reports extracted from 
the records of cases seen by others, 
and from the variable standards of nor- 


LABORATORY ABNORMALITIES 
IN CUSHING'S SYNDROME (20 CASES) 


NEUTRO- EOSINO- POLYCY- ABNORMALITY OSTEO- HYPER- CHO ABNORMALITY 
oF F 


PHILIA PENIA 
(above 80%) (below40mm>) (Hct 5%f) 
100 


POROSIS TENSION INTOLERANCE 


1,2 0r3 (SEVERE) 4,5 0r6 


80 4 


70- 


% OF 


cases 


50 4 
40+ 
30 4 
20 - 


10- 


Fig. 2.—The incidence of single laboratory abnormalities and combinations thereof is shown 
Strict criteria were used. 


In only one case was a single abnormal- 
ity found (Case 5, who had only a dia- 
betic glucose tolerance test). This 
patient, however, showed florid clinical 
features of Cushing’s syndrome and 
the diagnosis was readily made on 
physical inspection. 

Discussion. Beginning with the 
writings of Cushing*®®, the literature 
on adrenal cortical hyperfunction at- 
tests to the frequency of these labora- 
tory abnormalities (Crooke*, Eisenhardt 


mal used for evaluation of these 
procedures. 

HEMATOLOGIC ABNORMALITIES. Imme- 
diate and sustained eosinopenia after 
injection of ACTH in the presence of 
intact adrenal glands was first observed 
in 1948 (Hills, Forsham and Finch” 
Eosinopenia has since been noted wit!) 
the therapeutic use of ACTH and cor- 
ticosteroids (Sprague et al.**) and has 
been emphasized as a feature o! 
Cushing’s syndrome by Plotz, Know 
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ton and Ragan, who derived their 
data from differential white blood 
counts. With more rigid criteria and 
by direct counting, we have confirmed 
the high incidence of eosinopenia in 
adrenal hypercorticism. Unless some 
cause of stress is apparent, we consider 
the virtual absence of circulating eo- 
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80% or more neutrophils in 6, and 70% 
or more in 9 of their 10 cases. Neutro- 
philia in hyperadrenocorticism is more 
impressive in the presence of a normal 
total leukocyte count, and, like eosino- 
penia, marked neutrophilia is unusual 
in patients admitted under basal condi- 
tions for diagnostic study. 


TABLE 1.—INDIVIDUAL LABORATORY ABNORMALITIES IN 20 PATIENTS WITH 
CUSHING’S SYNDROME 


HEMATOCRIT DIABETES or 
TOTAL SIGNIFICANTLY DIABETIC GTT MODERATE HYPERTENSION 

3 33 ? 2 
4 24 F HYPERPLASIA | 2 
5 23. F 
6 F  wyPERPLASiIA 2 
7 42 HYPERPLASIA 3 
10 48 F HYPERPLASIA 2 
22 HYPERPLASIA 4 
12 41 HYPERPLASIA 4 
13 29°F HYPERPLASIA 4 
14 23. F HYPERPLASIA 5 
16 20 F Adenoma 3 
18 24 M ADENOMA 2 
19 34 F Adenoma 3 

50% 50% 25% 70% 55% 65% me.e 3.2 


sinophils a significant finding deserv- 
ing further investigation. 
Polymorphonuclear leukocytosis, a 
frequent feature of Cushing's syn- 
drome, is attributed to the observed 
neutrophilic and lymphopenic effect of 
ACTH and adrenal cortical extracts 
(Dougherty and White**, Hills, For- 
sham and Finch’). Our results are in 
accord with those of DeLaBalze, 
Reifenstein and Albright? who found 


The mild polycythemia frequently 
seen in Cushing's syndrome has been 
documented to result from a single or 
repeated injections of ACTH or adrenal 
cortical extract (White and Dough- 
erty’**). The red blood count was 5 
million per c.mm. or above in 50% of 
Cushing's cases*® and in 48% of the 
series by Plotz, Knowlton and Ragan’’. 
Both marked polycythemia (Sos- 
sman**) and anemia are infrequently 
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seen in hyperadrenocorticism. The only 
patient with anemia in this series de- 
veloped it late in the course of a 
complicating bronchogenic carcinoma 
(Kovach and Kyle"). 

OsTEOPOROSIS. It is hypothesized that 
in adrenal cortical hyperfunction ex- 
cess gluconeogenesis results in de- 
creased availability of amino acids and 
the consequent protein lack causes 
osteoporosis (Albright, Parson and 
Bloomberg'). In the series of Plotz, 
Knowlton and Ragan!’®, 83% had spinal 
osteoporosis and 60% showed decalcifi- 
cation of the skull. Among the 38 cases 
of Cushing's disease studied by Wang 
and Robbins*, the incidence of 
osteoporosis was 47%, 82%, 70% and 
43% in the spine, skull, ribs, and pelvis. 
Backache is a common symptom and 
pathologic fractures may occur. While 
osteoporosis may be due to a wide 
variety of causes, it is not often seen 
in young adult women, the group in 
whom Cushing’s syndrome most fre- 
que ntly occurs. The review of Cush- 
ing’s syndrome in children by Farber, 
Gustina and Postoloff!®, revealed an 
impressive (75%) incidence of osteo- 
porosis among 27 patients. 

HYPERTENSION. Hypertension, long a 
known feature of hyperfunctioning 
adrenal cortical tumors (Kepler and 
Keating’, Oppenheimer and _ Fish- 
berg'’, Rowntree and Ball*'), was 
noted in 92% of the cases in Knowlton’s 
series'* and blood pressure exceeded 

150/95 in 83% of the 46 patients re- 
ported by Cope and Raker®. The some- 
what lower incidence in our series 
probably reflects stricter criteria. Cush- 
ing’s syndrome in childhood was at- 


Cope, O., and Raker, J. W.: 
Crooke, A. C.: 
. Cushing, H.: Bull. Johns Hopkins Hosp., 
. Idem: J. Am. Med. Assn., 99, 281, 1932. 


tended by hy pe rtension in 2 
cases (Farber, Gustina’ and Postoloff'’). 
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piABETES. While overt diabetes may 
not be present in adrenal cortical hy- 
peractivity, carbohydrate intolerance 
has been reported to occur in about 
90% of cases (Cope and Raker’, Plotz, 
Knowlton and Ragan’), often associ- 
ated with resistance to insulin. Four- 
teen of our 20 cases manifested dis- 
turbed carbohydrate metabolism, 5 of 
whom had overt diabetes and 3 were 
resistant to insulin. 

OTHER DATA. Neither hypernatremia 
nor hypokalemia were seen with suffi- 
cient frequency to be of diagnostic 
utility in this series of patients. Routine 
skull films and pyelograms were not 
of diagnostic aid. 

Summary. The value of simple lab- 
oratory studies as an adjunct to the 
diagnosis of Cushing’s syndrome was 
evaluated in 20 patients. Polymorpho- 
nuclear leukocytosis and eosinopenia 
of significant degre ’e were observed in 
half the cases and striking increase in 
hematocrit was seen in 25% of the pa- 
tients. One or more of these hemato- 
logical abnormalities was present in 
70% of the cases. 

Moderate or marked osteoporosis oc- 
curred in 12 of the 20 patients and a 
similar number had hypertension. 
Overt diabetes or carbohydrate intol- 
erance was present in a slightly greater 
number. Of the total of possible ab- 
normalities, 2 or more were present in 


19 patients and 3 abnormalities were 


apparent in the average Case. 


Careful evaluation of these simple 


tests appears to have diagnostic utility 
in Cushing’s syndrome. 
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SUMMARIO IN INTERLINGUA 


Le Valor De Simple Studios Laboratorial In Le Diagnose Del Syndrome 
De Cushing 


Le valor de simple studios laboratorial como adjuncto al diagnose del syn- 
drome de Cushing esseva evalutate in 20 patientes. Leucocytosis polymorpho- 
nucleari e eosinopenia de grados sigmficative esseva observate in un medietate 
del casos, e frappante augmentos del hematocrite esseva vidite in 25%. Un o 
plures de iste anormalitates hematologic esseva presente in 70% del casos. 

Osteoporosis de grado moderate 0 marcate occurreva in 12 del 20 patientes, 
e le mesme numero habeva hypertension. Diabete patente o non-toleration de 
hydrato de carbon esseva presente in un levemente plus grande numero. Ex le 
total del anormalitates possibile, 2 0 plus esseva presente in 19 patientes. Le 
numero medie del anormalitates apparente esseva 3. 

Le meticulose evalutation de iste simple tests pare esser de utilitate diagnostic 
in casos de syndrome de Cushing. 
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PORTAL HYPERTENSION WITH ESOPHAGEAL VARICES IN ACUTE 


INFECTIOUS HEPATITIS: 


FURTHER OBSERVATIONS 


By WoLFGANG HAERTER, DR. MED. 


AND 


Eppy D. PALMER, 


Lr. Con., MC, USA 


(From the Medical Service, 2nd General Hospital, APO 180, New York, New York) 


Durinc the course of earlier experi- 
ences with telescopic esophagoscopy, it 
was found that esophageal varices 
occur in some patients during acute 
viral hepatitis (Palmer and Brick’) 
The varices were regularly observed to 
be narrow, only occasionally me: suring 
more than 3 mm. in diameter, and they 
were characterized by rather straight, 
even, branched courses. Attempts at 
measuring intravariceal pressure by 
transesophagoscopic needle puncture 
were at that time unsuccessful; it is 
very difficult to obtain clearly valid 
pressure readings from veins which are 
this small. The varices were not demon- 
strable roentgenologically, and no gas- 
tric varices could be recognized by 
gastroscopy. There was nothing to sug- 
gest that the varices had been respon- 
sible for bleeding. 

Subsequently there appeared an im- 
portant study by Reichman and Davis’, 
showing by means of intrasplenic pulp- 
pressure studies that the portal pressure 
rises into the hypertensive range during 
the acute phase of viral hepatitis. 
Among 40 patients studied at the height 
of jaundice, the intrasplenic pressure 
was recorded as higher than 150 mm. 
of water in 18, and higher than 200 mm. 
in 7, the highest recording being 230 
mm. (patient recumbent, zero-baseline 
taken as the level 4 cm. below the 
sternal angle; 20 or 22 gauge needle). 
During the convalescent period the 
highest pressure obtained on repeat 
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measurement was 185 mm., and in 37 
of the patients the pressure was 150 
mm. or below. Twenty-three of the 
patients were examined esophagos- 
copically, from one to 21 days after 
the first pressure determination was 
made, but no esophageal varices were 
found. The type of esophagoscope used 
was not mentioned, and it is not known 
whether telescopic assistance was em- 
ployed. 

The present study was initiated be- 
cause it was felt that more information 
is needed on the subject of portal 
hypertension and esophageal varices 
which are secondary to acute reversible 
liver disease, best exemplified by viral 
hepatitis. 


Material and Method. Observations were 
made on 82 hospitalized patients with acute 
viral hepatitis and without other significant 
disease (cases previously reported are not 
included). They were all Caucasian men ex- 
cept for 3 Negro men and one Caucasian 
woman. The ages ranged from 18 to 47 years. 
The diagnosis of viral hepatitis was based on 
the usual historical, physical and laboratory 
findings. The he ‘patitis observed in these pa- 
tients had its origin in Germany, France, 
Italy or Lebanon during the summer and fall 
of 1958. It was characterized generally by an 
unusually mild and_ brief subjective illness, 
but the ‘objective changes could be classified 
as moderately severe. There were no instances 

of hepatic coma or other serious development. 

Liver biopsy specimens were taken in 40 
cases, including all but 4 of those in which 
esophageal varices were found. All biopsies 
revealed the expected changes of viral hepa- 
titis, without evidences of chronic liver 
disease. 
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The patients were examined esophagos- 
copically, following esophageal fluoroscopy, at 
intervals in their illness as indicated in the 
tables. The 53 x 9.5 Eder-Hufford esopha- 
goscope, which is fitted with a telescope giv- 
ing 4-diameter magnification, was used for all 
examinations. The patients were studied in 
the morning fasting state, following medica- 
tion with 0.2 gm. of quick-acting barbiturate 
and 0.8 mg. of atropine. Observed varices 
were classified according to the length of the 
esophagus over which they coursed, the aver- 
age diameter of the veins in the segment of 
esophagus most severely involved, and the 
venous pressure within the varices. Diameter 
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toms, and were present in 6 of 15 
patients examined during the second 
week. Varices were found in half of 
the patients examined between the 
third and sixteenth week without de- 
creasing incidence, but none was found 
after the sixteenth week. 

The presence or absence of varices 
could not be correlated with the sub- 
jective complaints (Table 2), or with 
the objective stage of the _ illness 
(Table 3). Splenomegaly, which, ex- 


TABLE 1.—PRESENCE OF ESOPHAGEAL VARICES IN RELATION TO 
DURATION OF THE HEPATITIS 


Time Lapse 


Varices, Second Examination 


Following Varices A — 
Initial First Examination No. Patients Varices 
Symptom, =——~————~ __ with Varices Varices Varices Unchanged 
Weeks Present Absent Examined Again Disappeared Improved or Worse 

9 6 9 2 
6 6 2 2 
5 3 tf) 8 2 1 5 
6 4 3 4 3 l 7 
7 l 0 ] = l 
8 4 3 
10 4 2 2 

24 0 2 - - - ~ 
36 0 2 - 


was measured directly by a little ruler which 
is passed down the a and laid 
against the vein, for reading under magnifi- 


cation, Pressure was measured by transesoph- 
agoscopie needle puncture of the varices, the 
balancing fluid being 0.9% aqueous saline 
solution and the zero-baseline being the axis 
of the esophagus (patient lying flat in the 
left lateral position; 22 gauge 2 cm. needle; 
shalt with 1 mm. bore). 


\esults. Esophageal varices were 
nd in 35 patients, as shown in rela- 
tionship to the duration of illness in 
tole 1, They were observed as early 
as one week after the onset of symp- 


cept for varices, is the only possible 
indication of portal hypertension to be 
found in hepatitis patients, was present 
at the time of esophagoscopy in 17% 
of the patients who had varices and 
12% of those who did not. The inci- 
dence of varices was approximately the 
same among patients who were exam- 
ined after jaundice had recently cleared 
as it was among those still jaundiced. 
In several instances the varices were 
the last physical abnormality to disap- 
pear. The persistence of varices was 
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shown in another way, through repeat 
esophagoscopic examinations carried 
out in 25 of the patients whose first 
examination revealed varices (Table 


TABLE 2.—PRESENCE 
IN RELATION TO PATIENTS SUB- 
JECTIVE FEELINGS AT TIME OF 
ESOPHAGOSCOPY EXAMINATION 

No. 
Patients 


OF VARICES 


No. with 
Varices 
Height of subjective illness 9) 4 
Improving 20 8 
Subjectively well 53 23 


; TABLE 3.—PRESENCE OF VARICES IN 
: RELATION TO OBJECTIVE STAGE OF 
Me THE ILLNESS 

No. 
3 Patients 


No. with 
Varices 
= Overt jaundice 16 
Jaundice cleared, hepato- 
megaly and tenderness im- 
proving, etc. 15 6 
No objective abnormalities 
except perhaps floccula- 
tion tests, BSP 


1). The second examination was made 
- from 1/3 to 9 weeks after the first (1% 
ae weeks, 6 cases; 2 weeks, 5 cases: 3 
weeks, 4; 3% weeks, 3; 4 weeks, 4; 7 
: weeks, 1; 8 weeks, 1; 9 weeks, 1), with 
disappearance of the varices in only 
10 cases. 
The varices in all instances were of 
- narrow caliber but they extended over 
rather long portions of the esophagus. 
: The average diameter of the veins in 
: the segment most severely involved 
“ averaged 0.5 mm. in 8 patients, 1 mm. 
in 9, 2 mm. in 15, and 3 mm. in 3. The 
a varices regularly began at the region of 
}. the esophagogastric junction and ex- 
4 tended orally variable distances: one- 
- quarter the length of the esophagus in 
7 9 cases, one-third in 11, one-half in 7, 
two-thirds in 5, three-quarters in 1, 


The American Journal of the Medical Sciences + 


May, 1959 


and 100% in 2. There was almost no tor- 
tuosity of the veins. The characteristic 
picture was that of smooth, even 
lengths of freely branching narrow 
veins which raised the mucosa in an 
obvious and clear-cut fashion. Roent- 
genologic examination succeeded in 
demonstration of varices in only 2 pa- 
tients. 

Portal venous pressures believed to 
be valid were obtained from the varices 
of 11 patients (Table 4). The level 
of portal hypertension was not striking, 
the highest reading being 300 mm. of 
saline solution (normal upper limit in 
fasting state, about 160 mm.; maximum 
observed in cirrhosis, about 640 mm. ). 
The duration of the hepatitis had no 
obvious influence over the pressure. 

During the course of illness, none 
of the patients had recognized bleeding 
from varices or any other source. 

Discussion. Study of portal hyper- 
tension during acute liver disease, es- 
pecially during active viral hepatitis; 
seems especially important for eventual 
elucidation of the natural history of 
esophageal varices. It has. been as- 


TABLE 4.—PORTAL PRESSURE WITHIN 
THE VARICES OF 11 PATIENTS, IN 
RELATION TO THE DURATION OF 
THE HEPATITIS 

Pressures, mm. of 

Saline Solution 


Time Lapse 
Following 


Initial 
Symptom, 150- 230- 250- 270- 
Weeks 180 220 240 260 280 300 
2 - - 2 - - 
3 - - ~ 2 l 
4 l l l 
9 - - 


sumed, for instance, that a long-stand- 
ing head of portal hypertension is re- 
quired before the tiny native portacay ul 
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300 
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venous connections across the cardia 
will open up, to become available for 
drainage of the portal system. It is 
apparent, however, that these natural 
venous shunts are ‘shoe immediately 
available for excessive portal demands. 
It is necessary for the moment to 
assume that the explanation for portal 
hypertension during the course of viral 
hepatitis is simply interference with 
portal flow through the liver by the 
diseased organ’s increased intra- and 
extracellular fluid content. There seems 
to be no reason at present to suppose 
that alteration in the arterial hemody- 
namics within the liver plays a part. 
That the cause for portal hypertension 
persists for a short while after clinical 
cure has been achieved is apparent, 
and in this connection it is interesting 
that no relation could be found between 
the presence or absence of varices and 
the apparent size of the liver. The same 
lack of correlation is observed in the 
portal hypertension of portal cirrhosis 
and of schistosomal liver disease. 
There can be no question but that 
much of the discrepancy noted among 
reports on the incidence of varices in 
various diseases is due to differing 
criteria of just what constitutes a varix. 
As far as esophagoscopic recognition is 
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concerned, considerable experience has 
taught that any vein which elevates 
the esophageal mucosa when the pa- 
tient is breathing quietly is abnormal, 
almost always carries a head of pres- 
sure which is abnormally high for the 
portal system, and, therefore, must be 
considered a varix. There are, it is true, 
rare instances of esophageal varices in 
the absence of venous hypertension, 
truly idiopathic varices, but, unless the 
pressure is measured transesophagos- 
copically within the varix itself, such 
cases cannot be recognized, 

Summary. Eighty-two (82) patients 
with viral hepatitis were examined by 
telescopic esophagoscopy in a study of 
portal hypertension as a manifestation 
of the disease. Half of the patients 
examined between the first week of 
illness and as long as other physical 
evidences of disease still persisted had 
esophageal varices. Varices persisted 
longer than other physical abnormali- 
ties. All of the veins were of narrow 
diameter and tended to have long 
straight, even courses. Portal venous 
pressure, as measured by needling of 
varices, was moderately elevated, the 
mean of 11 cases being 250 mm. of 
saline solution. No variceal bleeding 
was recognized in the group. 
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SUMMARIO IN INTERLINGUA 
Hypertension Portal Con Varices Esophagee In Acute Hepatitis Infectiose: 
Observationes Additional 
Octanta-duo patientes con hepatitis virusal esseva examinate per esophagos- 
copia telescopic in un studio de hypertension portal como un manifestation del 


morbo. 


Un medietate del patientes examinate inter le prime septimana del 


norbo e usque al disparition de altere evidente signos del morbo habeva varices 


cvsophagee. 
ohysic. 
mge e directe. 
sseva_ levemente 
e solution salin. 
e iste gruppo. 


elevate. 


Le varices persisteva plus longemente que le altere anormalitates 
Omne le venas habeva diametros restringite e tendeva a sequer cursos 
Le tension porto-venose, mesurate per aguliation de varices, 
Le valor medie de 11 casos esseva 250 mm 
Nulle sanguination de varices esseva observate in le patientes 
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THE ROLE OF THE HIGHER BONDED UNSATURATED 
FATTY ACIDS IN NUTRITION AND HEALTH: 
A PRELIMINARY REPORT 


By LAWRENCE 


W. Smiurn, M.D. 


AND 


Howarp E. WorneE, Pu.D., D.Sc. 


(From the Departments of Experimental Medicine and Biologic Chemistry and Nutrition, 


National Foundation for Metabolic 


In this preliminary report, we wish 
to present a summary based upon ap- 
proximately one qui arter of a millon 
whole blood chemical ass: tys, covering 
over 25,000 individual patients suffer- 
ing from a rather wide variety of clin- 
ical disturbances. 

We hope to establish the overall 
value and significance of such thorough 
nutritional assays in the diagnosis and 
treatment of these patients, particu- 
larly in such conditions as allergies, 
infantile asthma and eczema, hyper- 
cholesteremia, atherosclerosis, and es- 
pecially coronary disease, pregnancy, 
habitual abortion, sterility, tensions of 
many different etiologies, mental re- 
tardation, including mongolism, the 
several types of arthritis, as well as 
various other less frequently encoun- 
tered abnormal states. Individual re- 
ports covering each of the above men- 
tioned conditions are in preparation 
and will be published as rapidly as they 
are completed. 

In this report we shall attempt to 
emphasize the importance and we 
might reasonably say the necessity of 
examining the entire biochemical pro- 
file as obt: uined from whole blood 
under normal living conditions, rather 
than putting reliance on any individ- 
ual component determination under 
artificial conditions such as fasting. 
Such fasting values, we have found, 
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often are so confusing and misleading 
as to render them of relatively little 
practical value except for specific data 
on some given point. 

Essentially, the assay Which we are 
discussing relates to the physiologic 
balance of the more important nutri- 
tional factors as determined by their 
relationship to one another in whole 
blood samples, drawn at any time of 
the day without particular regard to 
food intake. These analyses, covering 
the major vitamin, mineral, and lipid 
components, are all performed upon 
the same sample of blood and thus re- 
flect a composite picture of the patient's 
chemistry at any single given moment. 
This concept is in contrast to the many 
samples taken for single determin: itions 
of individual factors at different times, 
or even on different days, which ob- 
viously cannot be comparable. 

Modern te chnologic advances in ul- 
tramicro methods and in the use of 
spectrophotometric procedures give us 
far more accurate and reproducible 
results than the older macrochemical 
techniques. This can be demonstrated 
most clearly by split specimens ex- 
amined by different using 
different technique S, which reports 
of individual inces have been 
found to vary by as much as 200%. On 
the other hand, the micro- and spectro- 
photometric methods performed in 
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duplicate or even in triplicate rarely 
vary more than a negligible 5 or 10%, 
which is well within the limits of ex- 
perimental error. 

Over a period of more than 10 years, 
we have learned that these complete 
assays present certain patterns which 
are so regular in occurrence that they 
can be used as supplementary diagnos- 
tic criteria in differentiating various 
clinical conditions. 

There is one finding which is con- 
sistently observed in practically every 
case of such disturbed nutritional phys- 
iologic balance, representing the major- 
ity of the cases mentioned above, 
namely a lowered unsaturated fatty 
acid content of the blood, especially of 
the higher bonded types. It is our be- 
lief that these unsaturated fatty acid 
determinations are equally, if not more 
important than blood sugar or non- 
protein nitrogen determinations as a 
routine laboratory procedure. Certainly 
the incidence of low levels of unsat- 
urated fatty acids in the population at 
large is far greater than the incidence 
of hyperglycemia or of abnormal nitro- 
gen levels in the blood. 

Whether such deficiencies are the 
result of genetic influences, of infection, 
of allergy, of dietary abnormalities, of 
stress, or any one of many other causes, 
the fact remains that correcting this 
single defect in metabolism results al- 
most regularly in some degree of clini- 
cal improvement. However, the role 
of the unsaturated fatty acids is only 
that of a single component of a much 
more complex interrelated disturbed 
vutritional metabolic relationship, and 
it is in examining these patterns as a 
whole that we are able to draw certain 
onclusions as to the nature of the 
underlying pathologic process, and to 
‘commend means of treating the indi- 

dual to overcome his deficiencies. But 

hasten to add that not infrequently, 


veral conditions may co-exist clini- 
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cally with resultant initial confusion in 
respect to the interpretation of the 
biochemical profile. For example, a 
man with marked hypercholesteremia 
and hypertension may suffer also from 
certain allergies, and being in a posi- 
tion of heavy responsibility may be 
under severe stress at the same time. 
Under such lowered resistance, it is 
not unlikely to find that he may also 
be subject to repeated bouts of upper 
respiratory infection. This may be evi- 
denced by additional depletion of both 
tissue and blood vitamins, minerals and 
fatty acids. The administration of a 
stable mixture of di-, tri, tetra-, penta- 
and hexaenoic fatty acids in proper 
proportion along with large doses of 
the specifically deficient vitamins and 
minerals will usually resolve the assay 
profile after 2 to 3 ‘weeks’ therapy, to 
a point where a fairly characteristic 
picture of the basic, underlying nutri- 
tional problem emerges. 

More and more, we are beginning 
to recognize the importance and even 
the essentiality of these higher bonded 
unsaturated fatty acids, in relationship 
to our nutritional requirements, gen- 
erally, and in relationship to fat metab- 
olism and vitamin and mineral utiliza- 
tion, in particular. Brown! has recently 
emphasized the importance of the large 
amount of higher bonded fatty acids in 
mothers’ milk as compared to the 
amount found in cows’ milk, and sug- 
gests that no artificial formula should 
be recommended without supplying 
this fatty acid deficit. 

In over 1200 cases of infantile ec- 
zema and asthma (Worne and Silbert®:®, 
Worne and Smith‘), prompt, dramatic 
relief of symptoms has been demon- 
strated repeatedly, usually within a 
matter of a few hours, by administra- 
tion of a combination of such a stabil- 
ized fatty acid preparation as men- 
tioned above, along with the necessary 
vitamin supplements. The same favor- 


| 
i 
f | 
| 
d 
| 
in 
n 
n 


94/602 


able clinical re sponse is observed in 
many of the allergic problems found in 
infants and younger children (Worne 
and Silbert?). Years of study of dogs, 
cats, mink, fox, and chinchilla with 
poor coats, skin eruptions, chronic otitis 
externa and various other cutaneous 
problems have invariably shown low 
fatty acid blood levels on assay, the 
result of deficient dietary regimens. By 
corollary, there have been extreme ly 
rare clinical failures in these animals, 
when the proper fatty acid vitamin 
mixtures have been added to the feed, 
for a period of a few weeks. 

No attempt will be made to discuss 
the problem of nutrition as a whole, in 
this report, but, simply, to emphasize 
certain phases as they apply to the 

various deficiencies which we constant- 

ly encounter. We all recognize that the 
income level of our population, as a 
whole, is tremendously high and that 
with more dollars in his pocket, the 
average citizen is eating more of e very- 
thing, but especially of fats, up to as 
much as 40% or more of his total caloric 
intake. Most of these fats are fairly 
well saturated so that the ratio of un- 
saturated to saturated fats is unphysi- 
ologic. The evidence is rapidly accumu- 
lating that such a situation is bound 
to result in obesity and is associated 
with a very much higher rate of athero- 
sclerosis than in a population in which 
the fats are less than half this figure 
and largely in the form of vegetable 
fats with a much lower degree of sat- 
uration. 

Then too, as Hickman? has so ably 
demonstrated, man is a rather perverse 
animal, and with no economic restric- 
tions, he shows no discretion in his 
choice of food, tending to eat an oxida- 
tive type of diet, high in carbohydrates 
and pre-oxidized fats, all of which tend 
to hasten oxidative activity and the 
development of high cholesterol levels 
and atherosclerosis. 
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We cannot avoid the conclusion that 
modern refining, processing and freez- 
ing of food, along with the problems 
of their transportation and storage, has 
modified the vitamin content of many 
of them. This is evidenced by the re- 
quired fortification of such products 
as white bread and even milk. Unfor- 
tunately, such fortification is aimed at 
only one or two agents and does not 
reconstitute the product as a whole to 
its former state. This is not said to 
depreciate modern food processing, but 
simply to give recognition to the usu- 
ally unsuspected “hidden hunger” 
which De Kruif so ably described many 
years ago, and to emphi isize the need 
of individually tailored supplementa- 
tion. The fact remains that these de- 
ficiencies do exist, and as long as they 
exist, we shall have clinical or sub- 
clinical symptoms of this or that de- 
ficiency syndrome. Most of these symp- 
toms fortunately or unfortunately are 
compensated for to variable degrees, 
so that _. nature is frequently not 
recognized or even suspected over a 
long period of time, unless the physi- 
cian is alert to the problem. Such nu- 
tritional deficiencies are rarely lethal 
except in extreme cases, due to the 
amazing adaptation mechanisms of the 
body, but they do lead to subnormal 
functional activity, notably in the in- 
fant and in the geriatric patient, al- 
though no age can be_ considered 
exempt. 

Is it any wonder that we have a 
vicious cycle? How can a woman with 
fatty acid deficiency be expected to 
deliver a completely biochemically nor- 
mal child? Even if such a mother 
nurses her baby, her milk rarely has 
the fatty acid concentration which the 
child needs, and more often than not, 
the child, already deficient in fatty 
acids, is put on a cows’ milk formula 
which contains a negligible amount of 
these essential substances. Is it sur- 
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prising that his metabolism is distorted 
and that various disturbances result, 
ranging from mild allergic reactions to 
severe bronchial asthma and eczema, 
and in some cases even to the point of 
mental retardation? We are over- 
simplifying the problem by these broad 
generalizations, but in essence, they 
are true. Successive pregnancies ex- 
hausting the mothers’ reserves, or mul- 
tiple generations of deficient individ- 
uals coupled with concomitant fetal 
cerebral anoxia lead to some of these 
extreme clinical pictures among which 
we believe mongolism and the vast 
majority of congenital defects can be 
attributed. 

Our justification for, such extreme 
statements is not based on any imagina- 
tive flights of fancy, but on hard, in- 
controvertible (in our opinion) experi- 
mental data. It has been shown re- 
peatedly in animal experiments that 
interference with their oxygen supply 
or nutritional schedule at specific time 
intervals during gestation will result 
in rather characteristic deformities in- 
volving skin, skeleton and brain 

(Ingalls and Philbrook* ). On the basis 
of both blood and urine assays of preg- 
nant women, in our hands, it has been 
possible to prophesy with surprising 
accuracy whether or not the pregnancy 
will proceed normally, or terminate ab- 
normally, even whether some congeni- 
tal abnormality might be anticipated. 

It is our belief that if therapy can 
be started at the earliest recognized 
moment of pregnancy, and the blood 
h vels of the essential higher bonded 

tatty acids, along with the associated 
‘cficient vitamins and minerals, as well 

the hormones, are maintained, the 
pregnancy will be normal and the baby 
inost certainly will be born without 
ngenital defects. It is our further 
oe that if the baby is breast 

| by this normal mother, or if his 
ra is supplemented to maintain 
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his fatty acid blood levels, the inci- 
dence of asthma, eczema or any of the 
usual infant and childhood allergies 
will be markedly reduced, as long as 
these levels are maintained. Let us not 
forget that the results of these de- 
ficiencies may well be cumulative in 
successive generations, therefore, it is 
not surprising that allergies and in- 
fantile asthma are increasing at an 
alarming rate. With such deficient 
physiologic mechanisms transmitted, 
and perpetuated by our lowered mor- 
tality rates through control of infec- 
tious diseases, especially during child- 
hood, we are getting further and fur- 
ther from the concept of the survival 
of the fittest. Indeed, we are, in effect, 
following exactly the diametrically op- 
posite course of that which we follow 
in improving our animal stock by 
breeding out defective traits. Obvi- 
ously, man is too complicated an organ- 
ism combining emotionalism with his 
biology, as he does, to be willing to be 
an experimental subject. Nor have we 
any scientists of sufficient longevity to 
carry out such experiments over more 
than parts of two generations. 
Accordingly, we have to assess our 
data on the basis of clinical effect, and 
regulate our specific therapy according 
to the individual response. In this re- 
spect, treatment becomes a_ highly 
specialized procedure, just as is true 
in the case of diabetes or hyperthy- 
roidism. It involves a thorough knowl- 
edge of physiologic mechanisms, based 
on biologic chemical reactions, and the 
application of that knowledge to solv- 
ing the patient's particular problem. 
There are no “miracle” or “wonder” 
drugs in nutrition, at least not in the 
sense that the newer antibacterial 
agents have had such properties at- 
tributed to them. Yet, used properly 
and intelligently, they are miracle 
agents in restoring to a substantial de- 
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cases, and physiologic balance very 
properly can be defined as what we 
commonly call good health. 

It is impossible, within the time 
limits of such a presentation, to attempt 
to cover but a very small segment of 
the nutritional problems which these 
studies represent. Let us merely hope 
that our investigational approach and 
the encouraging results which we have 
obtained will stimulate others in the 
general field of nutrition to explore 
the possibilities of this many-pronged 
attack upon some of the remaining 
challenges of medicine, especially the 
mental disease problem; not only the 
obvious developmental defects and ab- 
normalities, but many of the so-called 
“functional” disturbances ranging from 
various stress phenomena to outright 
psychosis. 

Chemopsychiatry or pharmacopsy- 
chiatry are terms with which we are all 
becoming more and more familiar. It 
is our belief that these “functional” 
conditions almost invariably have an 
abnormal metabolic background, which 
the multiple assay profile type of study 
can frequently detect. ‘Biochemical 
knowledge of nervous system physiol- 
ogy when applied properly, we are 
convinced, will result in the ability to 
correct the existent deficiency as the 
first step towards effecting the patient's 
recovery. Whatever the alteration in- 
volves, whether phospholipid _ ratios, 
enzymatic blocking, mineral deficiency, 
or any one or more of many other 
things, these material substances can 
be provided. However, in addition, the 
help of a psychologist, or, in more 
severe disturbances, the psychiatrist 
makes up the second stage of therapy. 
We see the necessity of these combined 
forces to attain the best results in al- 
most every mental case, whether it is 
a mongol, a retarded or emotionally dis- 
turbed child, an adult having difficulty 
coping with an emotional stress prob- 
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lem or a frank schizophrenic person- 
ality. At this point’ we can only say 
that the results obtained by the com- 
bined efforts of the various members 
of our research team have been more 
than encouraging and are deserving of 
much more widespread investigation. 

In geriatrics, the literature is replete 
with references to the nutritional re- 
quirements of the older individual. 
Vitamin and mineral supplements are 
recognized as being, for all practical 
purposes, necessities. Great diversity of 
opinion exists as to the protein require- 
ments, with especial interest today 
being centered on specific amino acids. 
Fats, likewise, offer a problem on 
which no agreement exists. Shall they 
be animal fats or vegetable fats? W hat 
percentage of the total diet should they 
represent? But only rarely does anyone 
bring up the m: itter of the unsaturated 
fatty acids and almost never a sugges- 
tion as to their proper ratio to secure 
optimal utilization of the other com- 
ponents. 

Again, in our experience with pa- 
tients in their seventies and eighties, it 
is rare to find a “normal” total nutri- 


tional assay of the type we have de- 


scribed. Almost invariably, the blood 
unsaturated fatty acids are low as are 
certain selected vitamins and minerals. 
The sodium-potassium ratio is often re- 
versed as is that of the phospholipids 
and cholesterol. Most of these patients, 
at least the ones we see after everyone 
else has thrown up their hands, are real 
problems. They are often depressed, 
worried, unhappy, suffer from arthritis 
or “rheumatism,” have no appetite, ar 
constipated, don’t sleep well, ar 
irritable, and frequently their mind 
wanders or they sit motionless in a1 
almost vegetative state. Correcting thei) 
blood and tissue chemistry, even if onl, 
partially, and giving them encourage 
ment, including often actual psycho 
logic therapy will put many of thes: 
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older citizens back to the point where 
they have an interest in living, where 
they become part of their community, 
where they can get perhaps to the 
movies or to dinner once in a while, 
where they enjoy their food, sleep well 
and are no longer serious custodial 
problems. True, they are still their 
chronologic age, but their physiologic 
age has become modified to match their 
actual years; they are happy, leading 
more or less useful, purposeful lives 
again. Unsaturated fatty acids are not 
the whole story, but they are a key 
which we believe will help unlock 
many of the doors of our presently un- 
explored areas of nutrition. 

While we are in this area of ad- 
vanced years, it brings us to another 
almost common problem, and one of 
intense, and at times, almost bitter con- 
troversy. This is the question of ele- 
vated blood cholesterol levels and their 
relationship to atherosclerosis in gen- 
eral (cerebral, peripheral) but to coro- 
nary disease, in particular. Suffice it to 
say at this point, in this brief outline 
of fatty acid deficiency syndromes, that 
it is, indeed, a rare case of elevated 
cholesterol in which we find a normal 
unsaturated fatty acid level. We do not 
intend to tilt our lance at the signifi- 
cance of high blood cholesterol levels 
as they apply to the individual case. 
We can state with complete confidence, 
however, that in cases of high blood 
cholesterol and low unsaturated fatty 
acid blood levels, the cholesterol can 
be reduced without significantly having 
to modify the average diet by build- 
ing up the blood level of the higher 
bonded unsaturates. This can be ac- 
complished more promptly by adding 
0) to 100 mg. of Niacin (not nicotin- 

mide ) to the gram or more of a proper 
fatty acid mixture given three or four 

‘mes a day. In our opinion, the statis- 


ical evidence of a lowered incidence 
{ 


' coronary disease in individuals with 
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average cholesterol levels and normal 
average phospholipid-cholesterol ratios 
as compared with the incidence of cor- 
onary disease in people of the same 
general age and social circumstances 
with high cholesterol levels would sug- 
gest that it is preferable to belong to 
the former group. When it is so simple 
to accomplish this desirable state with- 
out rigid dietary restriction, it would 
seem only common sense to do so. Ad- 
ditional data on racial differences, de- 
pendent largely upon dietary intake, 
of blood cholesterol levels and coro- 
nary disease only serves to strengthen 
the hypothesis that a reasonably aver- 
age cholesterol level is something to 
strive for. 

Summary. We have touched briefly 
upon the importance of the higher 
bonded fatty acids in nutrition and 
health generally. We have outlined a 
few of the more outstanding clinical 
examples resulting from their defi- 
ciency, and indicated how by a proper 
nutritional assay it is possible to cor- 
rect to a very great extent these defi- 
ciencies. Obv ‘iously, the problems have 
been oversimplified for the sake of 
brevity and emphasis, but a discussion 
of the data on literally thousands of 
cases including infantile asthma and 
eczema, other skin conditions, allergies, 
ge erally, but especially those of child- 
hood, meatal health, geriatric prob- 
lems and etherosclerosis has been pre- 
sented with the objective of arousing 
interest in the biochemical and meta- 
bolic approach to nutrition as con- 
trolled by routine quantitative assay of 
the essential lipid, vitamin and mineral 
levels of the individual's whole blood, 
rather than by a caloric-intake estima- 
tion. This latter gives us no informa- 
tion as to the actual amounts of essen- 
tial dietary supplements present in the 
food, nor of any metabolic defects of 
the individual in respect to absorption 
and utilization of such agents needed 
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for the maintenance of true nutritional 
health. While it is true that detailed 
knowledge of the mechanisms involved 
in the role of the higher bonded un- 
saturated fatty acids in metabolism is 
still far from complete, studies by nutri- 
tionists and biochemists all over the 
world have recognized in recent years 
their vital importance in maintaining a 
healthy body economy. 

As Williams states, “people are indi- 
vidually different from one another, the 
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result of inherited qualities which can 
often be explained and quite possibly 
corrected by attention to the specific 
nutritional requirements of the particu- 
lar individual” (Williams*). This genet- 
otrophic approach deserves much more 
widespread recognition by the medical 
profession than it has received up to 
the present, for the physician must 
treat the individual, as well as the 
particular disease from which he hap- 
pens at the moment to be suffering. 
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SUMMARIO IN INTERLINGUA 


Le Rolo Del Polyenoic Nonsaturate Acidos Grasse In Nutrition E Sanitate: 
Reporto Preliminar 


Nos ha commentate brevemente le importantia del polyenoic acidos grasse 
in nutrition e sanitate in general. Nos ha delineate certes del plus prominente 
consequentias clinic de deficientias in ille compositos e ha indicate como il es 
possibile, super le base de un appropriate essayage nutritional, corriger tal 
deficientias usque a certe sed significative grados. Evidentemente, le problemas 
ha essite simplificate excessivemente in le interesse de brevitate e emphase, 
sed un discussion del datos ab litteralmente millenas de casos—incluse casos de 
infantil asthma e eczema, de altere conditiones cutanee, e de allergias in general 
e specialmente de casos representative de problemas pediatric, psychohygienic, e 
geriatric e de atherosclerosis—es presentate con le objectivo de stimular le 
interesse pro methodologias biochimic e metabolic in studios nutritional, ubi 
le conclusiones es supportate per un routinari essayage quantitative del nivellos 
de essential lipidos, vitaminas, e minerales in le sanguine integre del individuo 
plus tosto que per estimationes del ingestion caloric. Datos de iste ultime 
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genere—i.e. datos concernente le ingestion caloric—provide nulle information 
super le ver quantitates del essential supplementos dietari que es presente in 
le alimentos o super le defectos metabolic del individuo con respecto al absorp- 
tion e utilisation del agentes biochimic que es necessari pro mantener un ver 
sanitate nutritional. Il es ver, nostre comprension del detalios del mechanismos 
per que le polyenoic nonsaturate acidos grasse exerce lor functiones metabolic 
es extrememente incomplete, sed nutritiologos e biochimistas in omne partes 
del mundo ha recognoscite in recente annos le importantia vital de ille sub- 
stantias pro le mantenentia de un salubre economia del corpore. 

Como Williams lo exprime, “le gente differe individualmente in consequentia 
de qualitates geneticamente determinate que es frequentemente explicabile 
e mesmo corrigibile per attention prestate al specific requirimentos dietari del 
individuo in question.”* Iste conception genetotrophic merita un plus extense 
recognition del parte del profession medical que illo ha recipite in le passato, 
proque le medico debe tractar le individuo e non solmente le maladia de que 
le individuo suffre a un momento particular. 
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AN EARLY, HITHERTO UNRECOGNIZED, SIMPLE 
ROENTGENOGRAPHIC AID IN THE DIAGNOSIS OF 
MAJOR PULMONARY EMBOLISM® 
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PuLMONARY embolism may be diffi- 
cult to recognize. A suggestive history 
leads to electrocardiographic and roent- 
genographic studies. The electrocardio- 
gram may be characteristic or more 
commonly equivocal or nonspecific. 
Pulmonary parenchymal densities com- 
patible w ith infarction support or estab- 
lish the diagnosis. But pulmonary in- 
farction does not always follow pulmo- 
nary embolism, particul: arly when the 
embolus involves the major branches 
of the pulmonary artery ( ig ae and 

Castleman!, Owen et al.2). Such an 
embolus may be oat roentgeno- 
graphically by radiolucency of the af- 
fected portion of lung (Westermark' ). 
More commonly, no abnormality of the 
pulmonary artery or pare nchyma is 
discernible. Indeed, the negative chest 
roentgenogram may sway the physician 
away from the di: agnosis of pulmonary 
embolism. Yet, it is this very ty pe which 
is most dangerous, and, if untreated, 
can be fatal or produce at a later time 
chronic cor pulmonale (Owen et al.*). 


Case Report. Mrs. J. R., 56 years old, was 
admitted to Temple University Medical Center 
on December 29, 1957, for evaluation and 
treatment of gastric symptoms of 15 ye ars’ 
duration. The physical examination revealed 
normal findings. She was 50 inches tall and 


weighed 125 pounds. The blood pressure was 
112 mm. mercury systolic and 75 mm. dia- 
stolic. Roe ‘ntgenographic study of the chest 
disclosed normal findings (Fig. 1). Roent- 
genographic and gastroscopic studies of the 
stomach revealed findings consistent with 
polypoid adenomas. Electrocardiogram and 
laboratory studies were normal. 

On January 16, 1958, surgery was per- 
formed and 2 gastric polypoid adenomas, 
confirmed histologically, were removed. 

The postoperative course was uneve ontful 
until January 18, when she began to have a 
low grade fever without apparent cause. On 
January 21, although ambulant, she appeared 
drawn and depressed. On January 24, a focal 
area of “cellulitis” was noticed on the ante- 
rior aspect of the left leg. Homan’s sign was 
not present. Because of suspicion of phlebitis, 
the legs were wrapped in elastic bandages. 
On January 26, at 9:30 A.M., she collapsed 
in the lavatory following a bowel movement. 
She recovered consciousness quickly but her 
skin was cold and clammy. The pulse rate 
was 110 per minute and the blood pressure 
50 mm. systolic and 0 mm. diastolic. Nor- 
epinephrine was given intravenously and anti- 
coagulant therapy with heparin was begun. 
Several hours later, clinical examination dis- 
closed a precordial friction rub which was 
transient in duration. Serial electrocardio- 
grams incited suspicion of myocardial infare- 
tion. Meanwhile, the blood pressure could 
be maintained only by norepinephrine. 
Portable roentgenogram of the chest on Jan- 
uary 27 showed clear lung fields (Fig. 2). 
The cardiac silhouette was increased in size 
and its right border bulged. The mid-right 


*Supported in part by a grant from the Heart Association of Southeastern Pennsylvania. 
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diameter increased to 63 mm. from the 
control of 49 mm. Later, gradual improvement 
appeared to be occurring, although  nor- 
epinephrine administration had to be con- 
tinued. On January 31, she developed severe 
pain in the chest and again became cold and 
clammy. Portable roentgenogram of the chest 
now showed for the first time pulmonary 
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elevated above the surrounding soft pa- 
renchyma. The small branches of the pul- 
monary artery within these areas were filled 
with thrombi. Examination of the heart re- 
vealed no abnormality other than minimal 
atherosclerosis of the aortic valve and coro- 
nary arteries. Chamber volume was not de- 
termined. 


rig. 1.—Normal chest roentgenogram on December 31, 1957. 


The Mr diameter of the cardiac 


silhouette is 49 mm. 


parenchymal densities but of nonspecific type. 
She died at 4:55 A.M. on February 1, 1958. 

\t necropsy, the right pulmonary artery 
lilled with clot, white to gray in color and 
lirnily adherent to the intima. Its secondary 
tertiary branches also contained clots. 
left pulmonary artery was free of clot. 
‘ower lobe of each lung was deep purplish 
n color, firm in consistency and slightly 


Discussion. The mid-right (Mr) 
diameter of the cardiac silhouette is 
the greatest horizontal distance be- 
tween the mid-spinal line and the right 
border of the cardiac silhouette in the 
frontal plane (Zdansky*). It rarely ex- 


ceeds 50 mm. in the normal. In 50 con- 
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secutive randomly selected chest roent- 
genograms of normal adults, 16 to 70 
years of age, the Mr diameter was 50 
mm. or less in all but three (Soloff and 
Zatuchni? ). Conversely, an Mr diame- 
ter greater than 50 mm. tends to be 


pulmonary or pleural disease and most 
important pericardial disease. Hence, 
the interpretation of the meaning of an 
increased Mr diameter depends upon 
analysis of the circumstances under 
which such an increase occurs and also 


Fig. 2.—Chest roentgenogram on January 27, 


1958, following the occurrence of pulmonary 


embolism. The lungs are clear. The cardiac silhouette has increased in size with disproportion 
ate increase in its Mr diameter to 63 mm. and bulging of its right border. 


associated with an increased right 
atrial volume (Soloff and Zatuchni* ). 
Of course, conditions other than right 
atrial enlargement may also increase 
the Mr diameter. These include right- 
ward displacement of the cardiac sil- 
houette, chest deformities, cardiac tu- 
mors, diaphragmatic herniae, adjacent 


upon exclusion of conditions other than 
enlargement of the right atrium. 

The Mr diameter was normal in the 
chest roentgenogram taken upon ad- 
mission into the hospital. After pulmo- 
nary embolism occurred, the Mr diame- 
ter greatly increased and the increas’ 
was far out of proportion to the disto:- 
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tion produced by the portable roent- 
genographic study. Moreover, the right 
border of the cardiac silhouette became 
more convex and bulged to the right. 
Pericardial effusion can also produce 
this roentgenographic finding which 
was supported by a pericardial friction 
rub. But the clinical picture combined 
with the electrocardiographic findings 
quickly dispelled this lesion as_ the 
dominant one. At necropsy, only 20 
ml. of pericardial fluid were present. 
Increase in the Mr diameter with 


DIAGNOSIS OF MAJOR PULMONARY EMBOLISM 


103/611 


bulging of the right border of the car- 
diac silhouette was initially the only 
roentgenographic change. This change 
tipped the scale in favor of interpreting 
the clinical features and the electro- 
cardiographic abnormalities as due to 
pulmonary embolism. 

Conclusion. An increase in the Mr 
diameter with bulging of the right 
border of the cardiac silhouette may be 
the sole initial roentgenographic find- 
ing of major pulmonary embolism. 
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SUMMARIO IN INTERLINGUA 


Un Precoce, Usque Nunc Non Recognoscite, Simple Adjuta Roentgenographic 
; In Le Diagnose De Major Embolismo Pulmonar 


Un augmento del diametro centro-dextere con extrusion del margine dextere 
del silhouette cardiac pote esser le sol constatation roentgenographic initial in 


casos de major embolismo pulmonar. 
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Despite certain problems imposed 
by the nature of the heart itself and 
the human body surrounding it, elec- 
trocardiography has proved to be a 
valuable diagnostic tool in clinical car- 
diology. Its value may be further en- 
hanced if the true electrical activity of 
the heart can be accurately demon- 
strated from measurements recorded at 
the body surface. Accurate measure- 
ments depend upon the validity of the 
dipole concept and knowledge of the 
conductive properties of the body tis- 
sue between the heart and the surface 
point of measurement. A great deal 
of investigation by Burger and Van 
Milaan'2* has been done in clarifying 
the heart vector (dipole) concept ‘and 
in evaluating the influence of phantom 
models upon conduction. These inves- 
tigators used phantom models with ar- 
tificial lungs, viscera and spinal column 
to evaluate the influence in lack of 
homogeneity. Later Frank** studied 
the infies mce of an eccentric dipole 
within a phantom model. These studies 
have provided much useful informa- 
tion. 

The complexity of volume conduc- 
tors appears to be a never ending 
dilemma. Recent attention has been 
directed to the image boundary con- 
cept which further complicates the 
problem (Nelson*). The unending 
complexities suggest that no artificially 
constructed volume conductor can es- 
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cape the possibility that it is not a true 

representation of the characteristics of 
the human body. Moreover the use of 
a dipole within a torso model does not 
necessarily represent the electrical 
characteristics of the three dimensional 
heart. The purpose of this paper is to 
(1) set forth a simple method of evalu- 
ating the influence of distance and re- 
sistance (dR factor) between the heart 
and points on the surface of the human 
body for any subject; (2) evaluate the 
apparent validity of the dipole repre- 
sentation at various surface points on 
the body; (3) illustrate the changes in 
the dR factor expected as a normal 
biological variable. In evaluating this 
problem the comparative vectorgram 
technique of Hartman, Veyrat, Wyss 
and Duchosal* was found to be most 
useful. The application of this method 
is presented in a previous publication 
(Smith and Lamb’ ) 

DEVELOPMENT OF EXPERIMENTAL HY- 
porHesis. The simple concept of dipole 
representation of the electrical activity 
of the heart is utilized as a starting 
point. A simple dipole acting at point E 
will cause potential difference between 
different points on the body surface 
and between surface points relative 
to point E. 

The potential at a surface point 
(Vp) depends upon a geometric factor 
or the projection of the dipole vector 
(heart vector) on a line (d) drawn 
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from the surface point to E point and 
an electrical factor imposed by the 
resistance (R) of the conducting 
media between E point and the sur- 
face point. This may be expressed as 
an equation, 


Vp = VE X Cos 0 x I/R 


where Vp equals the surface potential 
at point p, VE equals the dipole value 
at E, Cos @ is the cosine of the angle 
between the distance (d) and the di- 
pole vector and R represents the resis- 
tance imposed by distance and elec- 
trical conductivity (Fig. 1). 


COS@ 
VE 


Fig. 1.—An illustration of the classic concept 
of the relation of potential at a distant point 
(p) to the potential at a point source (VE). 


The dipole vector (VE) can be rep- 
resented by its three mutually per- 
pendicular components. These may be 
expressed as VE,, VE,, VE, (Fig. 2). 
Each component vector contributes to 
the surface potential measurement at 
a given point p. The effect of the 
X, Y, Z, components at the surface point 
is designated Vpx, Vpy, Vpz. A series 
of equations may then be developed: 


VE =\/VE2 + VE,? + VEZ 


Vpx= VEx X Cos, 6 X 1/R 
Vpy= VEy X Cos, 6 1/R 
Vpz= VEz xX Cos,@ 1/R 


Vp VVpx* + Vpy? + Vp,? 
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Referring to Figure 2: 

- Cosine ,@ equals the cosine of the 
angle between VE, and d. 

Cosine ,@ equals the cosine of the 
angle between VE, and d. 

Cosine ,@ equals the cosine of the 
angle between VE, and d. 

Three mutually perpendicular co- 
ordinates parallel to the three mutually 
perpendicular component vectors may 
be projected from surface point p. 
These may be utilized to determine the 
geometric factors (heart vector projec- 
tion). For purposes of identification in 
this discussion these coordinates will 
be designated X coordinate, Y coordi- 
nate and Z coordinate. The relation of 
any such coordinate to a parallel com- 
ponent vector of a dipole vector has 
been demonstrated by Duchosal and 
Sulzer! (1949). The angle between 
VE, component and the distance (d) 
is equal to the angle between the d and 
X\ coordinate (opposite angle between 
parallel lines created by an intersecting 
line). Since the cosine of an angle 
equals the adjacent side divided by 
the hypotenuse, it follows: 

Cosine of the angle between X co- 
ordinate and distance (d) = the geo- 
metric length of X coordinate/distance 
(d), and by substitution, 


Cos,@ LX/d 


where d is the geometric length of the 
distance. 
Similarly 

Cos,@ = LY/d and 

Cos,0 — LZ/d 


By substitution of LX/d for Cos,é, 
Vpx may be expressed: 


Vpx = VE, & LX/d & 1/R or 
Vpx = VE, « LX/dR 


and similarly 


Vpy = VEy & LY/dR and 
Vpz = VEz xX LZ/dR. 
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For any given point in the calcula- 
tion of Vpx, Vpy or Vpz the dR factor 
is a constant for all three above equa- 
tions, while the VE components and 
the X, Y, Z coordinate lengths are 
variable. 


roentgenographic examination (usually 
about the level of the fifth rib) and 
(3) that the resistance (R) between 
I; point to a point above the Yo plane® 
corresponds to the resistance between 
E point and a similar point below the 
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Fig. 2—A geometric analysis of the influence of the X, Y, Z, components of a dipole vector 
on the potential at point p. 


To set up a workable hypothesis for 
experimental evaluation it will be as- 
sumed (1) that the electrical activity 
of the heart may be represented as a 
dipole at more distant surface points; 
(2) that the vertical location of the E 
point can be located fairly well by 


Yy plane. If these assumptions are rea- 
sonably correct, given symmetrical 
points 1 and 1’ (Fig. 3), the value of 
Vpx will be the same at both points 
and Vpz should be equal at both 
points. The value for Vpy should be 
equal at both points but opposite in 


*The Y, plane designates the plane perpendicular to the Y component vector and locat«d 


at its point of origin, point E. 


It is necessarily at the level of the point of origin for the 


and Z component vectors. Theoretically and by vector analysis, points located on the Y, plave 
should have no value related to the magnitude of the Y component as all such points «re 


perpendicular to the vertical vector component. 
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sign as point 1 is above and point 1’ 
below the Yo plane. Similar relations 
should exist between p2 and p2’, be- 
tween p3 and p3’ and between p4 
and p4’. 

When potential difference is ob- 
tained by placing a negative electrode 
at pl and a positive electrode at pl’ the 
value is related only to the Y compo- 
nent.® A relative value of only the Y 


Fig. 3.—An illustration of the relative rela- 

tionship component vectors on 

symmetrical points above and below the Y, 
plane (see text). 


component will be obtained when re- 
cording potential difference between 
any of the symmetrically paired points. 
\ll measurements from such bipolar 
leads should be similar throughout the 
cardiac electrical cycle, their only dif- 
ference being in amplitude. 

\Vhen true lead similarity is demon- 
strated by recording a straight line vec- 
torgram, the relative dR for the two 
cissimilar points (pl and p2) can be 
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calculated. Similarly when one bipolar 
lead is used as a reference lead and a 
second bipolar lead is used as an ex- 
ploring lead the dR factor for all 
points may be expressed relative to the 
dR factor for the reference lead. To 
illustrate, with a bipolar reference lead 
attached at pl and pl’ and an explor- 
ing bipolar lead attached at p2 and p2’ 
one can assume a dR factor of 1.00 for 
pl, then calculate as a decimal fraction 
the dR factor for p2. All other points 
used in subsequent comparative vector- 
grams can also be expressed as decimal 
fractions of the dR factor for pl or pl’. 
In such a manner the relative influ- 
ence of distance and resistance between 
E point and a series of points on the 
body surface can be expressed. Such 
calculations are only valid when satis- 
factory lead similarity is demonstrated. 

A simple formula has been derived 
to calculate the dR factor relative to 
two reference points, for example p1 or 
pl’. The only measurements required 
are: 1) the recorded potential differ- 
ence for the reference lead (Vpl’ — 
Vp1), 2) the coordinate length of the 
reference lead (geometric distance be- 
tween pl and pl’), 3) the recorded po- 
iential difference for the exploring lead 
(for example, Vp2’ — Vp2) and 4) 
the coordinate length of the exploring 
lead (geometric length between p2 and 
p2’). All four of these values may be 
obtained from the recorded vectorgram 
or the human subject. The formula 
may be stated: 
L p2 — p2’ 
(Vp2’ — Vp2) 
factor for p2 or p2’ 


expressed as a decimal fraction of the 
dR factor for pl. 


(Vpl’—Vpl) _ 
Lpl — pl’ 


Since Y is the only one of the three components with an opposite sign at similar eee 
is it is added, whereas X and Z components are cancelled by the difference in lead polarity; 


xample, 


+(+X4+Z+Y)—(+X+Z-Y) = 
+X+Z+Y—X—Z+Y= 
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In a hypothetical situation if the 
length between pl] and pl’ is 32 cm. and 
the maximum potential difference be- 
tween the two points is 2.0 mv. while 
the length between p2 and p2’ is 24 
cm. with a recorded potential differ- 
ence of 1.6 mv., the calculation is 
simply 


24cm. 2.0 mv. 0.94 
1.6 mv. 32 cm. sali 


Thus if the dR factor for pl is 1.00 
the dR factor for p2 is 0.94. 

The derivation of the relative dR 
formula is presented as an appendix. 


Experimental Method. When two different 
leads truly represent the measurement along 
the same coordinate their configuration and 
relative amplitudes will be the same in a 
synchronous fashion. Two similar wave forms 
may not be synchronous, creating linear graphs 
that give a false impression of true similarity. 
To avoid this error the comparative vector- 
gram technique of Hartmann, Veyrat, Wyss 
and Duchosal? (1955) was employed in this 
study. The use of this method as an experi- 
mental tool was demonstrated in a previous 
publication®. Utilizing the X and Y axis of 
the beam of a cathode ray oscilloscope, if 
the same lead is introduced into the X and 
Y input the beam will move across the screen 
in a straight line during the cardiac cycle, 
that is, the loop is completely closed, appear- 
ing as a straight line. The line will have an 
inclination of 45° when proper and equal 
amplification is used for both the Y and X 
axis. If the amplification is not equal for 
the X and Y oscilloscope axis, the angle of 
inclination for the line will not be 45°, 
although the loop remains a closed loop or 
straight line. 

As developed in the preceding hypothesis a 
bipolar (Y) lead attached at pl and pl’ 
measures an event similar to bipolar (Y) 
lead attached at p2 and p2’. By introducing 
lead Vpl’ — Vpl into the X oscilloscope 
axis and lead Vp2’ — Vp2 into the Y oscillo- 
scope axis their true similarity can be ob- 
served. A completely closed loop throughout 
the cardiac cycle confirms true similarity. 
True similarity presupposes correct electrical 
and geometric positioning above and below 
the Y, plane and confirms the validity of the 
dipole concept for those particular reference 
points as well as requiring a similar dR factor 


for comparable surface points (pl and pl’, 
p2 and p2’, p3 and p3’, p4 and p4’). 

Although the leads might be similar, dif- 
ferences in amplitude are to be expected be- 
tween two such leads because of the differ- 
ence in the LY value and dR factor for pl 
compared to p2 or for pl to p3. This differ- 
ence in amplitude would be reflected in the 
change in inclination of the closed loop. 

Failure to fulfill the above hypothesis in 
one or more of its assumptions should result 
in dissimilar leads recorded as a true loop 
(open loop) rather than a closed loop or 
straight line. 

A routine 6 foot chest roentgenogram was 
utilized to estimate the level of E point 
or the Y, plane. In the subjects studied, 
the geometric center of the left ventricle was 
chosen and located most often at the 
level of the fifth rib about 4 cm. to 
the left of the mid-sternal line. This 
point was located on the subject’s back and 
anterior thorax. An X and Y coordinate was 
drawn through this point on the back. A 
series of 56 points were then measured at 
4 cm. distance from each other over the sur- 
face of the back. Twenty-eight points were 
above the Y, plane and 28 similar or prime 
points were located below the Y, plane (Fig. 
1). A surface over the anterior chest wall was 
mapped out in a similar fashion, consisting 
of 28 points above the Y, plane and 28 similar 
points below the Y, plane. 

A positive electrode was placed at pl’ 
(back) and a negative electrode was placed 
at pl (back) for a reference or stationary 
lead. A second bipolar lead was used as the 
exploring or comparative lead. The exploring 
lead was located successfully at p2 and p2’, 
p3 and p3’, p4 and p4’, p5 and po’... p28 
and p28’. During these determinations the 
subjects were lying face down. The subject 
was then reclined on his back with the origi- 
nal stationary electrodes remaining on_ the 
back at pl and pl’ while the exploring lead 
was placed successively over the front at p! 
(front) and pl’ . . . p28 and p28’. At least 
3 photographs were taken of each compara- 
tive trial. The electrodes were square, being 
2 cm. on each side. 

Eighteen subjects were studied completely 
on one or more occasions. An additional 15 
subjects were studied for a limited number 
of the points in evaluating the most promis- 
ing locations used later for developing 3 
mutually perpendicular orthogonal leads. 

The Y lead axis was deliberately chosen 
as it appeared more accurate to measure the ) 
lead axis length from points above and be- 
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low the Yy plane. The natural curvature of 
the thorax distorts straight geometric rela- 
tions of the X lead and of course the un- 
certainty of the anterior-posterior location of 
the E point makes the Z lead axis measure- 
ments even more uncertain. 

After recording all comparative leads, the 
records were examined to determine their 
true similarity, judged by how nearly the 
vectorgrams appeared as a straight line. A 
straight line was taken to mean excellent 
similarity. Records from all points showing 
good similarity were then used to measure 
the maximum deflection in both the X and 
Y axis. The measured or observed value at 
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was obtained (Fig. 5). Good cancella- 
tion was obtained over the left back 
but could not be considered as perfect 
as over the right back. Greater variabil- 
ity also existed over the left posterior 
thorax. Good acceptable cancellations 
were obtained in most subjects from 
surface points 12 cm. or more above 
and below the Yo plane over the ante- 
rior thorax. The anterior thorax pre- 
sented the greatest variability between 
individual subjects. Many of the com- 


25 2h 
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Fig. 4—An illustration of the mapping of the human torso with symmetrical points above 
and below the Y, plane. 


each location was used to calculate the rela- 
tive dR factor for each point. LY was meas- 
ured for each point on } a body and Vp’ — 
Vp was read directly from the film. Using 
pl’ -pl as the reference lead the values 
were substituted in the final formula derived 
in the above experimental hypothesis and 
the dR factors for all points expressed rela- 
tive the dR factor (1.00) for pl and pl’. 


Results. All subjects demonstrated 
similar results for a portion of the sur- 
face points, although considerable var- 
iability was noted between individual 
subjects for some surface points. Over 
the back on the right side perfect can- 
cellation by comparative vectorgrams 


parative vectorgrams less than 12 cm. 
from the Yo plane demonstrated lack 
of similarity to the reference vertical 
lead over the back and, therefore, did 
not represent a true vertical (Y) lead. 
These vectorgrams appeared as loops 
rather than as a straight line. 

The calculated dR factor demon- 
strated a fairly consistent trend al- 
though considerable individual varia- 
tion was noted (Fig. 6). In general 
the closer the surface point to the E 
point the smaller the dR factor. Not 
infrequently the points 12 cm. to the 
right of E point over the back (p5, 6, 
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q 
7, 8) had comparable or a slightly — rior axillary line. The dR factor dimin- 
3 greater dR factor than points 16 cm. — ished progressively on approaching the 
Ss to the right of E point (pl, 2, 3, 4). Yo plane. The dR factor was in gen- , 
: This is compatible with the individual eral much smaller over the anterior 
variation in the normal rounding of — thorax compared to similar locations i 
: the thorax on approaching the poste- over the back. if 
| 


: Fig. 5.—The cancellations by the comparative vectorgram techniques are demonstrated |or 
: the back (above) and anterior thorax (below). Note over the back the systematic decrease 
in vertical inclination of the vectorgram from 2 to 4, 5 to 8, etc. The amplification was 
reduced by % for all comparative vectorgrams recorded from the anterior thorax after the 
: initial comparison of pl — pl’ due to large amplitude. 
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Variations in the dR factor from one 
measurement to another were noted in 
the same subject. A marked variation 
was related to body position: with the 
reference lead attached and taped in 
place, its value was calculated for the 
subject lying prone (face down) and 
again, while recumbent (lying on the 
back). The dR factor was most often 
decreased over 10% with the subject 
on his back as compared to lying face 
down. One subject showed a 22% de- 
crease in the dR factor. The diminished 
dR factor demonstrates the influence 
of the heart moving backward toward 
the spine and closer to surface points 
pl and pl’. Minor variations in the cal- 
culated dR factor were noted with the 
respiratory phase. These may be due 
to changes in the Y component of the 
dipole vector secondary to changes in 
excitation, or changes in cardiac posi- 
tion, or both. 

Several subjects studied had a left- 
ward electrical axis with a very small 
Y component. These subjects were 
more difficult to study than those with 
a vertical electrical axis. Since the Y 
component should theoretically be the 
only measurement obtained, perfect 
cancellation of X and Z components 
(+X — X, +Z — Z) leaves a very small 
measurement. In some nothing of con- 
sequence was recorded. Increased am- 
plification magnified both the small Y 
component and the errors of unbal- 
anced X or Z contributions. 

Discussion. The results of compara- 
tive vectorgram analysis indicate that 
potential over much of the area over 
the anterior thorax of the human sub- 
ject does not represent a simple dipole 
vector. This is hardly surprising, as 
ome of the points are closer to the 
heart than the diameter of the left 
ventricle. The demonstration of fail- 
ure of the dipole concept with proximal 

rface points and its validity at sur- 
‘ice points roughly 15 cm. or more 
distant from E point is in good agree- 
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ment with previous volume conductor 
experiments on the isolated mammalian 
heart (Hartmann et al.?). The depar- 
ture from simple dipole representations 
is no small amount. 

These results raise serious questions 
concerning the validity of the concept 
that measurements from any leads 
using the left precordium for electrode 
sites represent a dipole vector. Vector- 
cardiographic reference systems utiliz- 
ing these locations are not representing 
a simple dipole effect. While the Frank 
reference system has enjoyed much 
popularity as a true electrically bal- 
anced orthogonal reference system, it 
uses the left precordium. Second 
thoughts concerning its validity and 
the wisdom of using it as a standard 
to evaluate less complicated VCG ref- 
erence systems are warranted. 

The determination of the dR factor, 
unlike torso model studies, permits 
evaluation of all the biological vari- 
ables. The living human torso has 
sufficient technical complications, in- 
cluding lack of homogeneity and the 
influence of the reflectance boundary 
that a simple method of evaluating the 
influence of distance and resistance is 
extremely practical. Moreover, these 
studies demonstrate that body position 
alone may cause a 10% variation in the 
same subject. Artificial models do not 
reflect the normal expected biological 
variations. The influence of biological 
variations in the same subject as well 
as variations between different subjects 
makes it obvious that leads which are 
within 10% accurate in measuring their 
expected component are acceptable. 
The data from a perfectly designed 
phantom model experimental determi- 
nation will be expected to vary this 
degree when applied to the human sub- 
ject. Failure to recognize these biologi- 
‘al variations leads to unnecessary 
refinements beyond the realm of prac- 
ticality. 

The variability of the dR factor 


for 
the 
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: noted from subject to subject strongly vides the basis for locating lead sites 
Z suggests that small series of 1 or 2 for electrically balanced leads. It also 
be subjects studied in detail falls far short provides a means of calculating the 
ie of an adequate survey of the electrical relative sensitivity of a bipolar lead. 
ie problems indigenous to the human The relative contribution of the X, Y, Z 
- body. vector components to a surface point 
: The demonstration of complete can- can also be determined. This informa- 
: cellation by the comparative vector- tion is inherent in the basic formula 
- gram at selected points over the back — of relative sensitivity for a given bal- ft 
. demonstrates that the E point was cor- — anced lead. 
rectly located in its vertical position. ee ee 
ead Length 
; Cancellation would not have occurred Lead Sensitivity an 
repeatedly unless the center was cor- 
rectly locate d and unle Ss the dR factor This information will be utilized in 
at comparable points above and below another report to develop an electri- 
: the Y, plane were reasonably equal. cally balanced vectorcardiographic ref- 
The determination of the relative dR erence system and lead analysis based 
: factor for multiple surface points pro- on the determinations of the dR factor. 
65 .74 80 .84 95 1.00 1.00 
56 70 48 .89 93 
43 =««.52 65 .81 .86 68 
36 59 .S2 .65 72 65 65 
.65 .72 465 65 
43 #&«.59 65 .86 68 
6. 78 93 .87 
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By using the dR factor other leads 
used in electrocardiography and vector- 
cardiography can be evaluated. Since 
the method is simple it is easy to de- 
termine the effects of various lead 
systems in the individual subject. 
~Summary. 1. A simple method is 
developed to determine the influence 
of distance and resistance between the 
heart and surface points over the body. 

2. The electrical activity of the heart 
can be represented as a dipole when 
measured from body surface points 
sufficiently remote from the heart. In 
the average adult male this distance 
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is approximately 15 to 20 cm. from the 
center of the left ventricle. 

3. The human body has predictable 
variations in resistance between the 
heart and surface points. The resistance 
above Yo plane is comparable to the 
resistance at a similar point below the 
Yo plane, over the back anterior and 
extreme upper or lower thorax. 

4. The relative effect of resistance 
and distance between the heart and 
various points over the body surface 
can be calculated for any individual 
subject. 

5. The region over the anterior thorax 


‘ig. 6—The calculated dR factors expressed in decimal relation to pl and pl’ over the 
ick are mapped out over the back and anterior thorax. The center area over the anterior 


} 


orax is the area of failure of cancellation: The gray area corresponds to fair cancellation. 
ie white area corresponds to the regions sufficiently remote from E point to demonstrate 


good cancellations. 


@ e & 
81 72 .63 .50 a 43 47 
63 88 44 27 Be 
63 58 44 32 27\a7 
| 81 72 .50 43 47 
| J 


114/622 The American Journal of the Medical Sciences * May, 1959 


close to the heart does not behave like cept or other complicated factors per- 
more remote sites due to the failure of — taining to the live human torso’s be- 
simple representation of the dipole con- havior as a volume conductor. 


APPENDIX. The simple formula for calculation of relative dR values is derived as follows: 
Vply = —VE, x LY/dR 
and 
Vpl'y = +VE; x LY/dR 


The negative VE; symbolizes a vector directed away from pl and the positive VE, symbolizes 
a vector directed toward pl’. 

It was noted in the manuscript that electrically balanced bipolar leads of Y coordinate nature 
resulted in the cancellation of the Vpx and Vpz values thus 


Vpl’y — Vply = Vpl’ — Vpl 
One may substitute, 
Vpl’ — Vpl = (VE, x LY/dR) — (—VE, x LY/dR) or 
Vpl’ — Vpl = 2 VE, x 2LY/dR. 
Since 2LY is equivalent to the geometric length between pl and pl’ one may write the equation 
Vpl’ — Vpl = 2VE, x EP! — pl’ 
dR 


To solve for dR the equation may be expressed, 
Vpl’ — Vpl 
In an exactly similar fashion the dR factor for p2 or p2’ may be expressed, 
aR = x Lp2 — p2 
Vp2’ — Vp2 
If one wishes to express any other dR factor relative to the dR factor for a reference lead 
such as pl and pl’, this may be expressed as a decimal fraction 
dR./dR, 


By substitution the equation becomes 


2 VE, Lp2— p2’ VE, x Lpl — pl’ 


Vp2’ — Vp2 Vpl’ Vpl = dR./dR; 


or by cancellation 


Lp2 — p2’ Vpl’ — Vpl 
- om dR /dR 

Vp2’ — Vp2 Lpl — pl’ sais 

If the dR factor for pl is 1.00 the dR factor for p2 is expressed as a decimal fraction either 

smaller or greater than the dR factor for pl, if greater the influence of distance and resistance 

is greater between VE and p2 and results in a smaller Vp at p2, if smaller than 1.00, less 

attenuation due to distance and resistance exists between VE and p2 resulting in a larger 


Vp at p2. 
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SUMMARIO IN INTERLINGUA 


Un Studio Del Torso Human Como Conductor De Volumine, Per Medio De 
Un Analyse Comparative De Vectogrammas: Le Factor dR 


1. Es disveloppate un simple methodo pro determinar le influentia de distantia 
e resistentia inter le corde e punctos al superficie del corpore. 

2. Le activitate electric del corde pote esser representate como un dipolo si 
illo es mesurate ab punctos al superficie del corpore que es sufficientemente 
distante ab le corde. In typic masculos adulte, iste distantia es approximative- 
mente 15 a 20 em ab le centro del ventriculo sinistre. 

3. Le corpore human ha predicibile variationes in le resistentia inter le corde e 
punctos superficial. Le resistentia supra le plano Yy es comparabile al resistentia 
a un simile puncto infra le plano Yo, super le dorso e le thorace supero- o 
infero-anterior extreme. 

4. Le effecto relative de resistentia e de distantia inter le corde e varie 
punctos al superficie del corpore pote esser calculate pro omne_ subjecto 
individual. 

5. Le region super le thorace anterior proxime al corde non se comporta 
como plus distante sitos. Isto es causate per le facto que alora le notion del 
dipolo non es representate simplemente o per altere complexe factores que 
ha a facer con le comportamento del vive torso human como conductor de 
volumine. 


| | 
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EOSINOPHILIC PNEUMONOPATHY (LOEFFLER’S SYNDROME ) 
CASE REPORT DESCRIBING TWO ATTACKS IN THE SAME PATIENT 
AND CONTRASTING STEROID WITH NONSTEROID THERAPY 


By BenjaMIN P. SANDLER, B.S., M.D. 


AND 


Joun W. Manonry, A.B., M.D. 


(From The Diagnostic Service and Tuberculosis Services, Veterans Administration Hospital, 
Oteen, North Carolina ) 


Tus report describes a case of acute 
eosinophilic ( Loeffler’s 
Syndrome ) in a 23-year-old white male 
army veteran who responded readily 
to hydrocortisone. There was dramatic 
clinical improvement, a fall in tempera- 
ture to normal level within 36 hours, 
and almost complete clearing of pulmo- 
nary infiltrations in 10 days. Several 
cases showing similar favorable re- 
sponse to either ACTH or cortisone 
have been reported (Herbert, DeVries 
and Rose!, Mark*, Reeder and Good- 
rich*, Sanjivi, Thiruvengadam and 
Friedmann**, Vines and Clark*). The 
reason for reporting this case is that 
an opportunity was afforded to com- 
pare the clinical course of this corti- 
sone-treated attack with virtually 
similar attack experienced by the same 
veteran in 1955 while on duty with 
the army in Japan. The 1955 attack 
demonstrated the natural history of the 
disease when untreated with either 
ACTH or cortisone. Both attacks had 
similar onset and showed almost iden- 
tical degree of involvement on initial 
roentgenographic examination of the 
chest at the time of admission to the 
respective hospitals. 

For the 1955 attack, the veteran was 
hospitalized for 6 months, and was 
kept on bed rest. His fever lasted for 
40 days, it required about 60 days for 
the lungs to clear, and there was slow 


( 116/624 ) 


clinical improvement (Fig. 1). In addi- 
tion, the attack was complicated by 
right pleural and pericardial effusions. 

In contrast, with hydrocortisone, the 
1958 attack required 20 days of hos- 
pitalization, the fever lasted for 36 
hours, there were no complications, the 
clinical improvement was rapid, and 


the chest roentgenograms showed 


complete clearing in about 
10 days (Fig. 2). 

Both attacks began with upper res- 
piratory infections which followed 
moderate exhaustion and exposure to 
inclement weather. The _ infections 
spread to the bronchi and lung paren- 
chyma and were accompanied by se- 
vere cough productive of sputum 
which blood-tinged at times, 


‘marked dyspnea, sweats, anorexia, 


fever, and weakness. The veteran gave 
no history of allergy, past or present, 
and there was no familial history of 
allergy. 


Case Report. THE 1958 ADMISSION TO THE 
OTEEN VETERANS HOsPiraL. The veteran was 
admitted on October 26, 1958, complaining 
of shortness of breath, weakness, cough, rusty 
sputum, anorexia, sweats, and loss of weight. 
For several days following October 1, 1958, 
he was exposed to rainy weather and kept 
getting wet going from one building to an- 
other on the college campus where he was 
a student. He wore neither head cover nor 
raincoat. He contracted a head cold and a 
progressively severe cough. His dyspnea in- 
creased, he lost his appetite, had night sweats, 
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Fig. 1.—Data on course in hospital in 1955. 
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became weak, and lost 10 pounds. He con- 
tinued to attend classes until October 24. On 
October 25 he consulted a private physician 
who, because of the extensive roentgeno- 
graphic findings, recommended immediate 
hospitalization as a tuberculosis suspect. The 
veteran entered Oteen on October 26. On 
admission he was acutely ill, coughed often, 
and had a rusty sputum. He was prostrated 
and anorectic. His temperature at 4 p.m. was 
99.8° F. and at 7 p.m. it was 103.6° F. 
Physical examination revealed large areas of 
both lungs with bronchial breathing. There 
were no moist rales and no wheezes. The 
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11.3 gm., sedimentation rate 53 mm. in one 
hour, and the hematocrit value 36. A chest 
roentgenogram on October 27 revealed a 
normal cardiac silhouette, large areas of pneu- 
monic consolidation in both lungs with 
scattered soft “woolly” areas of infiltration 
(Fig. 3). 

On October 27, because of toxicity and 
fever, he was given 600,000 units of penicil- 
lin at 9 a.m. and at 8 p.m. Similar injections 
were given on October 28 and 29 without 
effect. Because of the possibility that the 
lesion might be tuberculous he was given 
INH, 100 mg. t.i.d., and streptomycin, 1 gm. 


N-7-58 


Fig. 3 


Fig. 3.—Extensive bilateral infiltrations; roentgenogram made 3 days prior to start of 


Fig. 4 


5 


hydrocortisone therapy. 


Fig. 4—Shows marked clearing 7 days after start of therapy and 2 days after 
completion of therapy. 


heart rate was regular, rapid, and the blood 
pressure was 130/70 mm. Hg. The respira- 
tions were increased. The rest of the exami- 
nation was normal. 

The urinalysis showed a trace of albumin. 
The sputum was negative for acid-fast bacilli 
on smear of concentrate and showed Gram- 
positive cocci in short chains and pairs. 
Sputum cultures yielded Neisseria catarrhalis, 
alpha streptococcus, and pneumococcus. ‘Skin 
tests with blastomycin, coccidioidin, and histo- 
plasmin were negative. The tuberculin test 
was positive. The white blood cell count was 
13,000 with 51% neutrophils, 7% lymphocytes, 
2% monocytes, and 40% eosinophils. The red 
blood cell count was 4.2 million, hemoglobin 


intramuscularly, on October 29. Similar doses 
were given on October 30 and 31, when 
they were discontinued. 

When the eosinophilia of 40% was noted, 
eosinophilic pneumonopathy was suspected. 
A stained sputum preparation showed 42% 
eosinophils. Hydrocortisone sodium succinate 
was given on October 30 as follows: 100 mg. 
intramuscularly every 4 hours for 3 doses, 
followed by 100 mg. intramuscularly every 
12 hours for 3 days, and 50 mg. intramus- 
cularly every 12 hours for 3 days. Within 
6 hours there was considerable subjective 
improvement manifest by alertness, some im- 
provement in appetite, and an increase in 
strength. The temperature fell to normal w:th- 
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in 36 hours and remained normal thereafter. 
On November 1, auscultation revealed areas 
of bronchial breathing to be still present. On 
November 3, these areas were smaller, but 
no moist rales, which usually accompany 
resolution of a pneumonic process, were 
heard. On October 31, the white blood cell 
count was 11,700 and no eosinophils were 
seen. The red blood cell count was 4.8 million 
and the hemoglobin 13.4 gm. Clinical im- 
provement was sustained. Roentgenograms on 
November 4, 7, and 12 showed progressive 
clearing (Figs. 4, 5). His appetite returned 
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THE 1955 ADMISSIONS TO ARMY HOSPITALS IN 
japan. In February, 1955, the veteran was 
a 19-year-old clerk-typist with an Army 
Graves Registration Team in Japan. Following 
an all day exposure to inclement weather he 
contracted a cold and was treated at a 
dispensary in Camp Kokura from February 15 
to March 1. He received two injections of 
penicillin and was given cough mixtures. His 
cough became worse and was productive of 
blood-tinged sputum at times. He became 
anorectic and short of breath. Finally he could 
not walk even short distances without be- 


Fig. 6 


Fig. 5.—Status at time of discharge; slight residual infiltration is present bilaterally. 


Fig. 6.—Shows normal lung fields 21 days after completion of therapy. 


and he regained 7 pounds. He felt well and 
regained his normal strength. Because he 
was anxious to return to college and avoid 
losing an entire semester he was discharged 
on November 15, 1958, after 20 days of 
hospitalization. A follow-up examination on 
November 26 showed no physical abnormality 
and a roentgenogram showed both lungs 
to be clear (Fig. 6). A follow-up examina- 


tion on December 22 found the veteran to 
be symptom free. However, a roentgenogram 

showed some nodular infiltrations in both 


upper lung fields (Fig. 7). A white blood 
cc!! count was 6,200 with 20% eosinophils. 
| most recent follow-up roentgenogram on 
fvnary 14, 1959, showed both lungs to be 
The cardiac silhouette was normal. 


coming severely dyspneic. He developed sub- 
sternal soreness te pain. On February 2, 
a white blood cell count showed 16,000 cells 
with 69% neutrophils, 3% lymphocytes, 27% 
eosinophils, and 1% basophils. The red blood 
cell count was 2.5 million, hemoglobin 10.5 
gm., and the hematocrit value 34. He was 
admitted to the 8162nd Hospital on March 2 
for “medical observation for fever, pulmo- 
nary infiltration, eosinophilia, and anemia.” 

Physical examination on admission revealed 
a thin, wasted, acutely ill white man who 
was short of breath even while talking. The 
cheeks were flushed. The pulse was 120 and 
the blood pressure 80/55 mm. Hg. On auscul- 
tation, both lungs showed several areas of 
bronchial breathing. No moist rales or 
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Fig. 7 Fig. 8 


Fig. 7.—Outpatient roentgenogram made 47 days after completion of therapy; shows small 
nodular infiltrations in both upper lung fields. 


Fig. 8.—Extensive bilateral infiltrations at the time of admission to hospital in 1955. 


Fig. 9 Fig. 10 
Fig. 9.—There has been some clearing. Note signs of pleural and pericardial effusions 


Fig. 10.—There has been further clearing. Signs of pericardial effusion are still present 
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wheezes were heard. The rest of the exami- 
nation was normal. 

A chest roentgenogram on March 2 showed 
extensive bilateral “patchy” areas of dense 
infiltrations most marked in the central por- 
tions where the lesions were confluent (Fig. 
8). However, no area of lung was entirely 
free of infiltrations. A chest roentgenogram 
on March 6 showed slight clearing in the 
right mid-lung and an increase in the left 
base. Roentgenograms on March 11 and 14 
showed no change. His temperature ranged 
from 99° to 100° F. with pulse in proportion. 
On March 7, the white blood cell count was 


infestation, Loeffler’s syndrome, and pneumo- 
coniosis. Roentgenograms of the bones showed 
no abnormality. The patient was then trans- 
ferred to the Army Tokyo General Hospital 
on March 16, 1955. He remained at this 
hospital until August 11, 1955, when he was 
discharged to limited duty. During this hos- 
pitalization he was on bed rest, was febrile 
until April 15, improved slowly and grad- 
ually regained his appetite and strength. 

He had many laboratory tests and diag- 
nostic procedures. The following special tests 
no abnormality: serum chloride. cal- 
cium, alkaline phosphatase, total proteins, 


15,900 with 63% neutrophils, 13% lympho- 
cytes, and 34% eosinophils. The red blood cell 
count was 3.6 million, hemoglobin 11.4 gm. 
and the hematocrit value 37. The sputum 
showed Neisseria catarrhalis and hemolytic 
streptococcus on culture. The blood serology 
Was negative. 

He was given streptomycin, 1 gm. twice 
laily, and INH, 200 mg. daily, for one week 
iuse of a report that acid-fast bacilli were 
ent on a smear of concentrated sputum. 


drugs were discontinued this 
report proved to be false. He was also 
given 600,000 units of penicillin daily for 
5 ‘ays without effect. Several diagnoses were 


lered; tuberculosis, sarcoidosis, parasitic 


Fig. 11.—There has been complete clearing. 


cholesterol, and cholesterol esters. No malar- 
ial parasites were seen on blood preparations. 
The skin tests with histoplasmin and coc- 
cidioidin were negative. The tuberculin test 
was positive. Sputum cultures were negative 
for fungi and acid fast bacilli. Liver func- 
tion tests were normal and a liver biopsy 
showed no abnormality on histological exami- 
nation. A stool examination on March 14 
showed hookworm ova. However, subsequent 
stool examinations were negative for ova. 
Between March 15 and April 22, numerous 
blood examinations revealed a moderate leu- 
kocytosis, ranging from 11,000 to 13,000. After 
April 22 the white blood cell counts were 
within normal limits. The eosinophils, how- 
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ever, were always elevated. They ranged 
from 28 to 52% up until May 6. After May 6, 
the percentage gradually fell to a low of 9% 
at the time of discharge. 

Roentgenographic examinations of the 
upper gastrointestinal, biliary, and genito- 
urinary tracts showed no abnormality. On 
March 28, a chest roentgenogram, in addi- 
tion to scattered infiltrations in both lungs, 
showed evidence of a right pleural effusion. 
There was also an increase in the transverse 
diameter of the heart shadow (Fig. 9). Dur- 
ing fluoroscopic examination of the esophagus 
and stomach on March 19 there was evidence 
of diminished cardiac excursions which was 
attributed to a pericardial effusion. On April 
15, a pericardial aspiration yielded 7 ml. of 
serosanguinous fluid which was negative on 
culture for pyogenic and acid-fast bacilli. 
The electrocardiograms, which were normal 
up until March 17, showed changes compat- 
ible with a pericardial effusion. A_ tracing 
made on March 17, showed an atrio-ventric- 
ular rate of 104; PR interval .14; QRS interval 
.08; QT interval .27. The RS-T segment 
showed depressed V3, 4, 5, 6. T waves were 
inverted in Leads II, III, avF, V3, 4, 5, 6. 
These changes were interpreted as_ being 
compatible with the pericarditis: The tracing 
on April 25 and subsequent tracings were 
normal coincident with the disappearance of 
the pericardial effusion. 

During May, June, and July, his course was 
one of gradual improvement. He was dis- 
charged from the hospital on August 2, 1955, 
with recommendations that he should “avoid 
exposure to severe climatic conditions, have 
no field duty, physical training or marches, 
and no strenuous exercises.” 


Discussion. The two attacks of 
eosinophilic pneumonopathy are so 
much alike in mode of onset and 
the clinical, hematological, and roent- 
genographic aspects, that they are 
comparable in the evaluation of the 
therapeutic effect of hydrocortisone on 
the syndrome. The prompt effect of the 
hormone on the eosinophilia, fever, 


subjective symptoms, and pulmonary 
infiltrations, warrants the conclusion 
that the hormone had a powerful and 
beneficial effect on the fundamental 
etiologic factor. That the effect was 
temporarily suppressive is evident 
from the presence of small nodular 
lesions in both upper lung fields, with- 
out clinical symptoms, on the follow- 
up roentgenogram of December 22, 
1958, which was taken 47 days after 
cessation of therapy. The persistence 
of the eosinophilia is also an indication 
that the fundamental factor is_ still 
operating. The fact that both attacks 
were apparently precipitated by physi- 
cal exhaustion is significant. Exhaus- 
tion has been mentioned as a possible 
precipitating factor in a case report 
by Vines and Clark’. 

Summary. An army veteran had two 
attacks of eosinophilic pneumonopi athy 
(Loeffler’s syndrome): one in 1955 
while on duty in Japan, the other in 
1958 while attending college. An op- 
portunity was afforded of comparing 
the 1958 attack, which was successfully 
treated with hydrocortisone, with the 
almost identical attack in 1955 which 
was not treated with steroid. The 1955 
attack thus afforded the chance to 
observe the natural history of the dis- 
ease in this patient. He gave no history 
of allergy, personal or familial, which 
could have caused the attacks. Both 
episodes followed moderate physical 
exhaustion and exposure to inclement 
weather which caused upper respira- 
tory infections that soon led to involve- 
ment of the bronchi and pulmonary 
parenchyma. 


REFERENCES 


. Herbert, P., De Vries, J. A., and Rose, B.: 
Mark, L.: Dis. Chest, 25, 128, 1954. 
Reeder, W. H., and Goodrich, B. E.: 


. Iidem: Ibid., 28, 88, 1955. 


J. Allergy, 21, 12, 1950. 


Ann. Int. Med., 36, 1217, 1952. 
. Sanjivi, K. S., Thiruvengadam, K. V., and Friedmann, H. C.: 


Dis. Chest, 28, 76, 1955 


. Vines, R. W., and Clark, D.: New England J. Med., 244, 826, 1951. 


(Interlingua on page 650) . 


| 

| 


PROGRESS 
OF 


MEDICAL SCIENCE 


THERAPEUTICS 


UNDER THE CHARGE OF 
Harry M.D. 
PROFESSOR OF CLINICAL PHARMACOLOGY, CORNELL UNIVERSITY MEDICAL COLLEGE 
AND 


McKeen M.D. 
PROFESSOR OF PHARMACOLOGY, CORNELL UNIVERSITY MEDICAL COLLEGE 
NEW YORK, NEW YORK 


TRANQUILIZING DRUGS 


By GerHarp WERNER, M.D. 
ASSOCIATE PROFESSOR OF PHARMACOLOGY, CORNELL UNIVERSITY MEDICAL COLLEGE 
NEW YORK, NEW YORK 


Tue designation of a group of drugs 
as “tranquilizers” is based on the belief 
that their actions on behavior are dis- 
tinct from the way in which other drugs 
modify transactions with environment 
of animals and man. Such a distinction 
is in the first place revealed at a clinical 
level; however, when reference is being 


Reserpine 


Deserpidine: 


(= Canescine ) 


Rescinnamine: 


made to mechanisms of action, it stands 
for complex patterns of changes de- 
scribable, at least in principle, within 
physiological, biochemical and psycho- 
logical terms and concepts. Although 
ultimately a mutual correspondence be- 
tween these explanatory domains may 
be established, such a situation does 


R,=CH,0O 
R,=—OC OCH, 
OCH; 
R,\=H OCH; 
Re =-OC OCH; 
OCH; 
R,=CH,O 
R,=—OC—CH=CH OCH, 
OCH, 
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not exist at present except within very 
narrow limits. The following discus- 
sion will, therefore, be restricted to a 
description of some of the relevant 
findings grouped under different pro- 
cedural categories. 

STRUCTURE-ACTIVITY RELATIONSHIP. 
Amongst naturally occurring — sub- 
stances, alkaloids of Rauwolfia serpen- 
tina have attracted the attention of in- 
vestigators since about 1930. Prepara- 
tions of this plant, however, have been 
in use in the popular medicine of India 
for many Tranquiliz- 
ing activity is restricted to some of the 
alkaloids of the Rauwolfia genus which 
are classified as tertiary indole bases 
(review 

The trimethoxy benzoyl group at Cis 
is apparently essential for the tranquil- 
izing activity since products obtained 
by hydrolysis of this ester bond are 
inactive. The methoxy group in posi- 
tion 1 is not required for this activity. 
Replacement of the H- atom at the 
indole nitrogen or quaternization of the 
nitrogen in position 4 leads to loss of 
reserpine-like activity. The importance 
of steric factors is illustrated by the 
fact that the 3- iso compounds are in- 

A series of compounds derived from 
phenothiazine represent a group of 
pharmacologically active and_pluri- 
potent structures?®; 


Ss 


NR, 


Tranquilizing activity is apparently 
favored by the presence of a dimethyla- 
minopropane side chain in position R, 
(Promazine: R2=H) and halogenation 
in position (chlorpromazine: R2= 
Cl; Vesprin: R,=CF;) or by an N- 
alkyl piperazine side chain in position 
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R, (Compazine: Cl: 
R.—Cl;_ Dartal: =Cl); N-alkyl 
piperidyl of phe 
(R2:=H) are also active (for example, 
Mepazine ). 

Tranquilizing activity is also pos- 
sessed by some dipheny] methane 
derivatives in which case substitution 
of R_ by piperidyl (for example, 
azacyclonol) accounts for a high de- 
gree of specificity with respect to the 
central action. However, substitution of 
R by diethylamino acetic acid also leads 
to a compound of interesting, though 
: ‘ss specific, action on behavior (that 

s, Benactyzine ). 


~¢ \S OH 
~~ 
é R 


Reference will also be made in this 
review to substituted propanediol de- 
rivatives such as Meprobamate. 

DRUG-INDUCED BEHAVIOR CHANGES IN 
ANIMALS. a) Chlorpromazine. In the 
course of a comprehensive pharmaco- 
logical study, it was noted that chlor- 
promazine (Chl.) interfered with the 
performance of rats which had previ- 
ously been trained to climb a rope in 
response to an auditory stimulus**. In 
this respect, Chl. resembled a large 
number of antihistaminic drugs'™*. The 
performance of rats, trained to secure a 
food reward after the sounding of : 
buzzer, was determined after a el 
tration of Chl.: the decrease of success- 
ful responses was proportional to the 
logarithm of the dose within a range of 
3.0 to 9.0 mg. per kg.7*. Conditioned re- 
sponses in rats were also studied by 
Cook et al. *! with similar results. In 
the same experiments, pentobarbital 
reduced the percentage of successful 
performance only in doses which pro- 
duced marked ataxia. Morphine, on the 
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other hand, caused a specific and sig- 
nificant reduction of successful re- 
sponses. Chlorpromazine (1.25 mg. per 
kg.) suppressed the avoidance re- 
sponse for several hours in rats that 
had been trained to hurdle a_ barrier 
to avoid an electrical shock". Also 
in these experiments, a progressive loss 
of avoidance behavior correlated 
linearly with the logarithm of the dose. 
During repeated drug administration 
for several days, an extinction of the 
avoidance response was accomplished 
which persisted through the _ post- 
treatment period. It was suggested that 
this prolonged effect represented an 
actual relearning of the avoidance situ- 
ation by animals whose fear motivation 
was suppressed by the drug™®. 

A conditioned fear response was 
studied more directly by Hunt*® using 
the technique of Estes and Skinner®*: 
essentially, this involves the superposi- 
tion of a conditioned emotional disturb- 
ance upon a_ previously established 
lever pressing habit. Chlorpromazine 
at a low dose level (1 to 2 mg. per kg. ) 
interfered with the learned behavior 
of lever pressing and diminished the 
manifestations considered character- 
istic for the conditioned emotional re- 
sponse (CER), that is, defecation and 
“freezing” of the animal. Complete 
block of fear expression was obtained 
with high doses (10 mg. per kg.); 
these doses rendered the animals ataxic. 
It appears highly significant that 
methantheline bromide (Banthine), a 
peripherally acting cholinolytic, also 
lowered incidence and modified the 
qualitative aspects of the CER, al- 
though it does not cross the blood brain 
barrier. It must be remembered that 
Chi. in high doses also exerts signifi- 
cant peripheral autonomic blocking ac- 
tiy 43 

emporary loss of conditioned avoid- 
ance reaction after Chl. was observed 
in monkeys by Smith et al.1°*, and the 
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effect was qualitatively and quantita- 
tively the same in animals with intact 
brain or after extensive bilateral re- 
moval of the frontal or temporal lobe, 
or both lobes. Conditioned reflexes in 
cats were much more sensitive to de- 
pression by Chl. if the conditioned 
stimuli were presented to the periph- 
ery than to the cerebral cortex 
directly'**. This differential effect of 
Chl. points to some action on the affer- 
ent system. 

A different approach to the analysis 
of behavior effects of tranquilizers was 
suggested by Olds'*", The method is 
based on the observation that rats 
under suitable experimental conditions 
apply electrical stimuli to themselves 
through permanently implanted elec- 
trodes with a frequency of 500 to 2000 
shocks per hour, if the electrode tips 
are located in hypothalamic or palaeo- 
cortical areas'**. The frequency of self- 
stimulation was significantly reduced 
by Chl. (2.5 mg. per kg.), whereas 
barbiturates did not exert any effect 
unless administered in hypnotic doses. 
The inhibitory action of Chl. on self- 
stimulation was more marked when 
the stimuli were applied to the pos- 
terior than to the anterior hypothala- 
This effect of Chl. was still 
more marked in monkeys (Cebus) in 
which the frequency of self-stimulation 
was increased above normal during the 
withdrawal period after addiction to 
morphine'™. 

Effects of Chl. can also be noted 
more simply by direct observation of 
animal behavior without the aid of 
special techniques: a taming action of 
Chl. on aggressive Rhesus monkeys 
was reported**. The monkeys showed 
a tendency to assume bizarre postures 
which could be maintained for pro- 
longed periods of time. Tremulousness 
of movements and convulsions ap- 
peared at higher dose levels**. The ac- 
tivity of cats was decreased by Chl. 
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and this effect was accompanied by a 
lowering of their sociability score!2°, 
The innate behavior pattern of male 
Siamese fighting fish (Betta splendens), 
consisting in an chara display, 
was suppressed'*°, Chl. depressed sex- 
ual behavior in the male rat'*'. 

Artificially provoked rage reactions, 
like the “sham-rage” of decorticate 
cats*® and the morphine-produced 
mania of cats'°’, are significantly de- 
pressed by Chl. in relatively low doses. 

b) Rauwolfia alkaloids. Reserpine 
was found to have a taming effect on 
Rhesus monkeys resulting in a behavior 
which was characterized as “insulation 
from environment”. A diminution of 
“sociability” was noted in cats, other 
categories of behavior remaining essen- 
tially unaltered!**, The morphine- 
induced mania of cats was enhanced", 
The effects of reserpine were thus in 
some instances distinctly different from 
the Chl. induced behavior changes. 
Such a distinction also existed with re- 
gard to the nest-building activity of 
rats, reserpine having a persistent de- 
pressant effect'®’, 

Rats trained to run for food reward*® 
or to avoid shock by jumping across a 
barrier upon presentation of an audi- 
tory stimulus*’ were not affected by 
reserpine in doses of 1.5 mg. per kg. 
and | to 2 mg. per kg. re spectively. In 
high doses (that is, 25 mg. per kg., 
twice administered orally, 17 hours 
apart), reserpine reduced avoidance 
responses by 65% without altering es- 
cape behavior**. Reserpine did not in 
rats prevent the acquisition of a CER, 
even when the drug was administered 
for 7 days (9.5 mg. per kg.) after which 
time the lever pressing rate for a water 
reward was considerably reduced!*!, 
There was also no significant differ- 
ence in the resistance to experimental 
extinction of CER between control and 
reserpine-treated groups. A previously 
established CER (consisting of crouch- 
ing, defecation, immobility and sup- 


pression of lever pressing) was, how- 
ever, markedly reduced by reserpine 
(0.2 mg. per kg. daily for 4 d: ays )7, 
C oncomitantly with the diminution of 
the previously trained CER, a return 
to normal of the blood level of 17- 
hydroxy corticosteroids, increased dur- 
ing the development of CER, was noted 
in monkeys"*. 

Differential effects of reserpine on 
conditioned responses were described 
for cats, depending on the nature of 
the cue: Reserpine affected the condi- 
tioned avoidance response to a visual 
cue much more severely than the same 
response to an auditory cue, this differ- 
ence possibly being related to the 
relatively greater difficulty of learning 
the response to a visual cue, as evi- 
denced by the greater number of trials 
necessary to establish the conditioned 
response in the visual as compared with 
the auditory learning situation; a visu- 
ally medi: ated approach response (food 
reward) was considerably less affected 
by reserpine than behavior motivated 
by punishment**. These effects were 
produce -d by astonishingly low doses of 
reserpine (7.5 to 65 »g. per kg., intra- 


‘muscularly; or 25 to 300 pg. total dose, 


into the lateral ventricle ). 

Differential interactions of reserpine 
with performance of rats as a function 
of specific behavior controlling vari- 
ables (such as reinforcement schedule ) 
were also noted by Sidman'*; among 
the contingencies that generate be- 
havioral processes, temporal discrimina- 
tion was more severely interfered with 
than auditory discrimination. Reser- 
pine suppressed in higher doses (|! 
mg. per kg.) all lever pressing behavior 
regardless of the type of reinforce- 
ment used. However, it was possible 
to restore lever pressing behavior tran- 
siently with amphetamine. The inte: 
ference of reserpine with avoidance 
responses was found to depend on the 
shock schedule used; thus, a decline 
of avoidance responses was seen on 
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20% shock schedule (that is, for every 
5 times the animal waited a given inter- 
val without pressing the lever, a shock 
was given), whereas the rate of re- 
sponding remained normal on a 100% 
shock schedule at the same dose level 
of reserpine'*. No differential effect of 
reserpine (0.25 to 2.0 mg. per kg. per 
day ) was, however, found on fear-and- 
hunger motivated escape behavior in 
rats), 

Avoidance behavior of monkeys was 
tested by Weiskrantz and Wilson’ 
utilizing an apparatus in which the 
animals could avoid shock by pushing 
a panel at least once every 10 sec.; im- 
pairment of the previously established 
avoidance behavior started about 2 
to 3 hours after intramuscular injection 
of 0.75 mg. per kg. reserpine, and the 
avoidance response was eventually 
blocked in all animals. The effect of 
reserpine on this response was un- 
altered after amygdalectomy. 

Loss of avoidance habit due to the 
action of reserpine was also noted by 
Smith et al®>. Extensive cortical abla- 
tion reduced the effectiveness of the 
alkaloid. Desmethoxy reserpine and 
rescinnamine acted in normal animals 
identically with respect to the depres- 
sion of the avoidance habit, though 
their curve of action was somewhat 
different. Desmethoxy reserpine was 
significantly less active in animals with 
lesions of the frontal cortex, whereas 
rescinnamine was equally potent in 
normal and cortically damaged mon- 

The effect of reserpine on the peck- 
ing behavior of pigeons revealed inter- 
esting aspects of the drug action". 
'ecking was virtually abolished for 18 


OH 


Ca—COO—(CH2)—N 
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hours after single doses of 100 mg. 
Long lasting pauses of pecking activity 
occurred during the recovery phase at 
any time between the reinforcing 
stimuli if the performance was tested 
on a fixed ratio schedule: the animals 
appeared to be liberated from the 
normally powerful stimulus control of 
the performance schedule. 

Reserpine depressed the rate of self- 
stimulation in rats through perman- 
ently implanted electrodes in hypo- 
thalamic and paleocortical areas'** 
but the effect appeared only at high 
stimulation intensities, possibly as a 
consequence of petit mal states'”*.. 

c) Diphenylmethane derivatives. 
Azacyclonol altered the behavior pat- 
tern of normal cats in a similar way 
as Rauwolfia alkaloids by significantly 
decreasing the sociability score of the 
animals!*°, Conditioned avoidance be- 
havior in monkeys was not affected by 
Azacyclonol in doses up to 20 mg. per 
kg. 156 Motor activity of mice and rats 
was diminished when moderate doses 
were given, but excitation was caused 
by higher doses; dogs responded to 
Azacyclonol only with excitation. Mor- 
phine- -induced stimulation of cats was 
suppressed and_hexobarbital-sleeping 
time was considerably prolonged by 
Azacyclonol*®. 

A series of benzilic esters was tested 
in rats under conditions of stress in- 
duced behavior**. While expecting con- 
ditioned or unconditioned electric 
shocks, the animals remained immobil- 
ized and tense; their attitude became 
normal after administration of benzilic 
acid esters of the following constitu- 
tion: 


Forn = 2: R’ and R” methyl, ethyl 
or isopropyl 
Forn = 3: R’ and R” ethyl 
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Replacement of the hydroxy group at 
the a Carbon by Cl enhanced the 
effect. Another active compound in 
this test was scopolamine, but atropine, 
morphine and reserpine had only slight 
activity. 

d) Meprobamate. Like chlorproma- 

zine, meprobamate (100 mg. per kg.) 
reduced hostility in cats'*? and caused 
sedation in monkeys’. No significant 
effect on the acquisition, the extinction, 
or the manifestation of the CER could 
be noted in rats and there was no con- 
sistent interference with lever pressing 
for an aperiodic water reward (80 to 
240 mg. per kg. )*°. Conditioned reflexes 
were not specifically depressed in rats 
and monkeys!**, Meprobami ite was, 
however, effective in controlling sav- 
ageness and _ irritability produced by 
lesions in the se ptal forebrain in rats. 
For about 2 weeks after placing the 
lesions, such animals exhibited a sig- 
nificantly reduced threshold for attack 
and an exaggerated startle response fol- 
lowed by violent running in the cage*®. 
Meprobamate interfered in isolated 
mallard ducklings with the extremely 
rapid process of learning known as 
“imprinting,” if they were presented 
with a decoy model of a male mallard 
duck at the critical age period from 
13 to 16 hours after hatching; chlorpro- 
mazine did not alter imprinting as such, 
but prolonged the period during which 
imprinting was possible*?. 

An evaluation of drug induced be- 
havior changes in animals in more gen- 
eral terms is made difficult by the large 
number of variables, such as dosage 
schedule or behavior controlling, fac- 
tors, used in any one particular test. 
It emerges, however, from the exist- 
ing data that spontaneous and innate 
behavior patterns as well as classical 
and operant conditioning are accessible 
to quantitative modification (that is, 
alterations in degrees rather than in 
kind) by drugs. In the case of stress- 


induced somatic and autonomic mani- 
festations, generally looked upon as 
analogous to “emotional reactions” on 
the human scale (CER), it appears 
that acquisition, established sympto- 
matology and extinction can be modi- 
fied differentially, de pending on drug, 
dose schedule and experimental situa- 
tion. Peripheral autonomic blockade 
may also play some role in disrupting 
such behavior patterns (for example, 
Chlorpromazine in high doses ). 

NEUROPHARMACOLOGIC ASPECTS. The 
relevant literature was exhaustively re- 
viewed by Wikler'™; the following dis- 
cussion will, there Sone be restricted to 
a brief outline of what appears to be 
crucial evidence on effects of tranquil- 
izing drugs which can be observed 
with current ne urophysiological meth- 
ods. The implicit assumption is gen- 
erally made that a given drug effect 
will ultimately be found to originate 
from interference with the function of 
a particular morphological structure of 
the nervous system. However, this con- 
cept may prove to be too narrow to 
account for the actual effects. A de- 
scription of activity, both normal and 
drug influenced, in terms of patterns 
of impulse distributions in time and 
space over the whole central nervous 
system might provide a more realistic 
representation of the events*’. 

a) Chlorpromazine. The appearance 
of slow waves in the electroencephalo- 
gram, usually described as “synchro- 
nization,” was observed by several 
groups of investigators in different ani- 
mal species and in man (literature re- 
viewed in'™), To what extent this ef- 
fect may be a consequence of depression 
of the ascending reticular formation 
(arousal system) is controversial. It is, 
however, certain that Chl. is much less 
active in depressing the EEG arousal 
response in cats following electrical 
stimulation of different levels of the 
activating system than are barbitu- 
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rates”, The issue is also complicated 
by differences between animal species 
since the EEG arousal response was 
markedly de ‘presse ‘d in rabbits, particu- 
larly when pain was used as alerting 
stimulus**!°5, But it was possible to 
show with preparations transected at 
C 1 (“encephale isolé”) that Chl. abol- 
ished the awakening effects of adren- 
aline*! and amphetamine*® on the elec- 
trocortiogram. Electrical responses in 
the reticular formation evoked by stim- 
ulation of peripheral nerve or by intra- 
reticular stimulation were enhanced by 
Chl. Furthermore, Chl. augmented the 
inhibitory control of the reticular for- 
mation on responses in the auditory 
pathway: Killam and Killam®™* thus 
concluded that Chl. disturbed atten- 
tion and consciousness by facilitating 
reticular input and conduction, and by 
making more effective a filtering inter- 
action of the reticular formation with 
lateral sensory pathways. Recruiting re- 
sponses (8 to 12 per sec. spindles) 
obtained by stimulation of the diffuse 
thalamic projection system in cats 
were enhanced by Chi. in low doses 
and depressed by doses above 5 mg. 
per kg.*?; the threshold for behavioral 
arousal from the diffuse thalamic pro- 
jection system was markedly raised by 
Chi", Ww axing and waning spindle 
burst activity was regularly elicited by 
Chi. (0.5 to 1.0 mg. per kg.) in cortical 
and subcortical areas, after transection 
of the spin: il cord at a cervical or upper 
thoracic level, that is, presumably un- 
der conditions of diminished afferent 
drive of the brain stem'*. Chl. failed 
to alter the recovery cycle of neurons 
of the thalamic relay as measured at 
the capsule®* where barbiturates in a 

‘table dose range exerted a marked 
depressing action®, Preston™® observed 
a! increase of spontaneous electrical 
\‘ivity in the amygdaloid nuclear com- 
px in cats after administration of Chl. 
iv relatively large doses. 
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Chl. inhibited motor activity induced 
by cortical stimulation and suppressed 
postural responses elicited by stimula- 
tion of cerebellar cortex, cerebellar 
nuclei and reticular formation*®. Mono- 
and polysynaptic reflex activity in 
spinal animals was not significantly in- 
terfered with*®“°, It has since been 
shown that Chl. acts upon motor ac- 
tivity mainly by abolishing the supra- 
spinal control of the gamma motor 
neurons with the result that the tonic 
efferent discharges over these fibers 

vanish completely*®. The gamma moto- 
neurons are keows to innervate the 
intrafusal muscle fibers of the muscle 
spindles and cessation of their tonic 
activity abolishes afferent discharges 
originating in the stretch receptors. 
Granit recently pointed out that the 
efferent activity of the gamma moto- 
neuron system, being subject to supra- 
spinal control, represents a sensitive 
indicator of the functional state of the 
reticular activating system**. It appears 
highly significant that the degree of 
activity in gamma motoneurons and 
in afferent fibers from muscle spindles 
is under a variety of circumstances 
paralleled by a concomitant degree of 
activation (“desynchronization,” that is, 
low voltage-high frequency activity) of 
the electroencephalogram™. Whether 
this correspondence is indicative for 
the functional state of an arousal 
mechanism that controls central and 
efferent activity, or whether EEG ac- 
tivation is secondary to increased af- 
ferent drive from muscle spindles ac- 
tivated by the gamma motor system, 
cannot be decided at present. However, 
some of the behavior changes in ani- 
mals (for example, reduction of motor 
activity) may be related to the block- 
ade of the gamma motor system which, 
at least in some instances, has been 
shown to be the starting mechanism 
for movement**. Such considerations, in 
any case, stress the point that Chl. 
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has the potential to interfere with a 
variety of physiological activities and 
that it is, at present, difficult to decide 
whether any particular action by itself 
or the peculiar context of several ac- 
tions of central or peripheral origin, or 
both, lead to the changes of normal 
and pathological behavior. 

b) Reserpine. Reserpine did not alter 
the threshold for recruiting responses 
and EEG arousal in cats for periods 
up to 3 hours after intravenous injec- 
tion of doses as high as 100 mg. per 
kg.**; the recovery of thalamic neurons, 
determined from responses in medial 
lemniscus and capsule, was also not 
affected by reserpine*’: no similarity 
with the action of barbiturates could 
thus be established®*. In curarized 
rabbits an activation of the electro- 
cortiogram characteristic for alertness 
(low voltage, fast activity) was ob- 
served after administration of 1.5 to 2 
mg. per kg.'*°, Suppression of slow 
wave and spindle burst activity in the 
electrocortiogram and depression of the 
recruiting response in nonanesthetized 
rabbits was also reported by Gangloff 
and Monnier®, 

Convulsive activity induced by res- 
erpine in the limbic system of intact 
cats attracted considerable attention®* 
40. Reserpine was, however, less active 
in producing convulsive activity of 
limbic structures by itself if the experi- 
ments were carried out in “encephale 
isole” preparations, but it prolonged 
evoked rhinencephalic seizures even 
under these conditions'®; this again 
illustrates that the amount of existing 
afferent drive is able to determine the 
activity of centrally acting drugs. Such 
observations are significant for arriving 
at an understanding of the action of 
reserpine on behavior since the rhin- 
encephalon is known to represent a 
pool into which afferent impulses of 
different sensory modalities enter’*. 
Furthermore, it represents a structure 


in which convulsive activity is accom- 
panied by such symptoms as “arrest 
reaction,’ reduced emotional expres- 
sion and loss of contact with environ- 

Reserpine facilitated the tonic ex- 
tension phase of electrically or drug 
induced ( pentylenetetrazol, caffeine ) 
convulsions in mice*® and antagonized 
the depressant effect of Dilantin upon 
the tonic extensor phase of electro- 
shock convulsions**. However, mon- 
keys made epileptic by prior applica- 
tion of aluminum cream to one hemis- 
phere were rendered refractory to 
provocation of seizures by intense sen- 
sory stimulation (stick prodding 
Also, audiogenic seizures were specifi- 
cally suppressed i n mice, the convul- 
sive activity of picrotoxin and nicotine 
essentially remaining unaltered'®*, In 
spinal and decerebrated cats, Esplin 
and Heaton®* found that reserpine (5 
to 10 mg. per kg.) markedly reduced 
the post-tetanic potentiation in the 
monosyni iptic pathway. Rese rpine, in 
doses of 1.5 mg. per kg. intravenously, 
restored the “primary” auditory corti- 
cal responses to control levels, after 
they had been facilitated by LSD™*. 

Additional aspects of the pharmaco- 
logical actions of reserpine, such as 
origin and nature of the hypotensive 
activity, were exhaustively reviewed by 
Bein!!! and Wikler!™. Reference will be 
made here only to a recent study by 
Dontas®? in which reduction of the im- 
pulse traffic over the splanchnic nerves 
after administration of reserpine was 
demonstrated. 

c) Meprobamate. In an attempt to 
develop mephenesin-like drugs with 
prolonged activity, it was found that 
the dicarbamates derived from 2-sub- 
stituted 1,3-propanediols were potent 
anticonvulsants with prolonged dura- 
tion of action’®. The 2-methyl-2-n 
propyl substituted derivative (mepro- 
bamate) attracted attention for its 
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sedative action; in monkeys and _ rats 
the compound also prolonged the hexo- 
barbital sleeping time, antagonized the 
convulsant action of pentylenetetrazole 
and strychnine, and prevented the oc- 
currence of maximal — electroshock 
Meprobamate acted on the 
spinal cord essentially in the same way 
as mephenesin, that is, by depressing 
polysynaptic reflexes more than mono- 
svni iptic reflexes, but meprobamate 
differed from me phenesin with respect 
to electroencephalographic changes*': 
with increasing doses of meprobamate, 
high voltage-slow activity with occa- 
sional waxing-waning spindle bursts 
first appeared in the nucleus ventralis 
of the thalamus; subsequently, dou- 
bling of the voltage of cortical and 
quadrupling of the voltage of thalamic 
slow waves was noted (cats; 20 to 40 
mg. per kg.). It has been pointed out 
that the actions of meprobamate are 
not too different from effects that 
could be obtained with barbiturates, 
alone or in combination with mephene- 
sin!*7, 

d) Azacyclonol. Azacyclonol was not 
by itself effective in altering the spon- 
taneous electrical activity of hypothala- 
mus and the arousal function of the 
reticular formation; it was only after 
the reticular formation had been acti- 
vated by previous administration of 
lysergic and diethylamide (LSD 25), 
or mescaline, that Azacyclonol restored 
the normal sleep pattern of the elec- 
trocortiogram. It appears that this drug 
only counteracts arousal produced by 
substances generally classified as “hal- 
lucinogens,” but not arousal caused by 
other central stimulants!™*, 

\Marazzi and Hart!!! used as a test 
the transcallosal two neuron pathway 
hich is susceptible to partial block by 
iescaline. Not only azaeyclonol but 
‘so Chl. and reserpine, if previously 
(ministered, protected the pathway 

mm the depression by a subsequent 

ise of mescaline. 


seizures! 
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e) Benactyzine. The electroencephal- 
ographic changes caused by benacty- 
zine in cats were essentially identical 
with the effects produced by atro- 
pine': they consisted in the appear- 
ance of irregular bursts with a 
predominant frequency of 8 to 15 per 
sec. EEG arousal from sensory and 
thalamic stimulation was blocked, but 
recruiting responses invoked in the 
cortex by thalamic stimulation were 
not affected. 

The hypnotic potency of hexobarbi- 
tal was potentiated. With respect to a 
peripheral anticholinergic effect on 
smooth muscle organs, benactyzine was 
about twenty times more potent than 
chlorpromazine. 

BIOCHEMICAL ASPECTS. a) Chlorpro- 
mazine. In the urine of dog and man 
the sulfoxide of Chl. was identified as 
its main metabolic product'**. The sul- 
foxide was devoid of significant adren- 
ergic blocking and central depressant 
activity in animals'** and man**, 

Neither the respiration of cerebral 
cortex nor the capacity of cortical 
tissue to acetylate suitable subtrates 
was reduced in rats when doses of 10 
to 50 mg. per kg. of Chl. were admin- 
istered; an increase of the ATP level, 
indicative of decreased utilization of 
ATP, was observed, this effect having 
been most marked in the mid brain 
area™®, However, if added to slices of 
brain cortex in media containing glu- 
cose, fructose, pyruvic or glutamic 
acid, Chl. at concentrations of 0.3 to 
0.6 mM. depressed progressively res- 
piration; this effect was not obtained 
in the presence of succinic acid’, 
Like barbiturates, also Chl. inhibited 
the augmenting effect of potassium 
ions on the respiration of brain tissue. 
Most sensitive was the inhibition of 
glycine incorporation into brain pro- 
teins: this process was interfered with 
by Chl. at concentrations of 0.2 mM, 
Abood! found that Chl. uncoupled the 
oxidative phosphorylation of brain 
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mitochondria and inhibited cytochrome 
oxidase specifically. These results 
gained significance through the fact 
that the Chl. sulfoxide, which lacks 
significant central action, did not in- 
hibit cytochrome oxidases'®. Also, the 
oxidation of DPNH by a particulate 
preparation of brain mitochondria was 
strongly inhibited by Chl., but not by 
its sulfoxide'®2", The turnover of phos- 
pholipids was de »pressed by Chl. (20 
mg. per kg.) in brain tissue*. During 
administration of a daily dose of 100 
mg., a significant increase of the beta 
globulin fraction was observed in 
man!65, 

b) Reserpine. Reserpine labeled with 
C'* in the 4-methoxy group of the tri- 
methoxy benzoic acid moie ty of the 
molecule was used for the ‘study of 
its distribution and excretion in mice 
following intravenous injection™®. The 
drug disappeared rapidly from the 
blood stream, only 0.3% remaining there 
after 2 minutes following injection; 
radioactivity was demonstrated in var- 
ious organs like spleen, liver and brain 
from where it was gradually eliminated 
over a period of 2 hours. Fat tissue, 
however, continued to take up labeled 
drug over a period of 6 hours follow- 
ing administration. There was no paral- 
lelism between the amount of reser- 
pine present in the brain tissue and its 
curve of action®*. High levels of methyl- 
reserpate were found in the rat after 
oral, but not after parenteral, adminis- 
tration of reserpine®*; conversion to 
methylreserpate took place in the in- 
testinal tract®’. 

Reserpine reduced the uptake of 
radioactive methionine by the hippo- 
campal area and the limbic system!”, 

The drug depressed the oxygen con- 
sumption of brain tissue only in rela- 
tively high doses'*, but it increased 
the glycogen stores in lower doses*®. 
Inhibition of the organic binding of 
[31 by thyroid slices was obtained 
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when reserpine was added to the in- 
cubation medium (0.08 mg. per 
ml.)'*. A marked effect of reserpine 
on the storage of diphosphopyridine 
nucleotide (DPN) in the liver of mice 
after administration of nicotinamide 
was reported by Burton et al.*. 
Investigations of Pletscher, Shore and 
Brodie’** disclosed that reserpine re- 
leased 5-hydroxytryptamine (serotonin) 
from various tissues, including- brain; 
it took a period of several days to re- 
store the serotonin level after adminis- 
tration of a single dose of reserpine. 
The liberated serotonin was excreted 
in the urine as indole acetic acid'*. 
So far, only Rauwolfia alkaloids with 
sedative action have been found to 
liberate serotonin'**. Pletscher et al.'** 
furthermore observed that serotonin, 
if administered to mice in very large 
doses, increased the activity .of hyp- 
notics in the same way as reserpine 
did; the potentiating effect of both 
substances was counteracted by lyser- 
gic acid diethylamide (LSD )'**, which 
is also known to suppress the peripheral 
actions of serotonin and whose hallu- 
cinogenic action, for reasons of _ its 
chemical structure, is considered to be 
due to competitive antagonism with 
serotonin. Mono-amine oxidase activ- 
ity of various parts of the brain was 
found to be greatest in these regions 
where serotonin concentration was 
highest'®; serotonin is rapidly oxidized 
by preparations containing this en- 
enzyme!* and this reaction is inhibited 
by iproniazid'’®. When mice, rats or 
rabbits were pretreated with ipronia- 
zid, it was seen that a subsequent dose 
of reserpine only produced excitation 
instead of the usual depression**, On 
the basis of these findings and other 
arguments not discussed here, the hy- 
pothesis was advanced that serotonin 
represented a central neurohumor! 
agent and that the action of reserpine 
was in some way mediated by serotonin 
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Objections against this hy- 
pothesis have, however, been raised: 
2-brom-d-lysergic acid diethylamide 
(BOL 148), a potent antagonist of 
serotonin with respect to its smooth 
muscle stimulating activity**5* also 
antagonized the potentiation of the 
hexobarbital-sleeping time caused by 
either serotonin or reserpine, acting in 
this respect like LSD"?; but BOL 148 
does not produce hallucinations in 
man**. How complicated the issue is, 
can best be illustrated by a recent 
observation of Olds'**:; LSD inhibited 
self-stimulation in rats with implanted 
electrodes and this action of LSD was 
antagonized by serotonin if the elec- 
trode tips were located in the posterior 
hypothalamus; BOL 148 did not in- 
fluence the stimulation rate in these 
cases. However, serotonin did not an- 
tagonize the LSD effect if the stimuli 
were applied to the anterior hypothal- 
amus and BOL 148 acted in this case 
like LSD. 

Serotonin is not the only tissue con- 
stituent liberated by reserpine, nor is 
reserpine the only agent that releases 
serotonin from brain tissue. Reserpine 
diminishes the noradrenalin content of 
the hypothalamus and releases medul- 
lary amines from innervated, but not 
from denervated, adrenal glands**; am- 
phetamine lowers the concentration of 
serotonin in the brain'*®. Reserpine 
liberates histamine in vivo from 
blood!*9, 

CLINICAL PHARMACOLOGY. The eval- 
uation of drug effects on human be- 
havior, normal or pathologic, is made 
difficult by the fact that few relevant 
personality functions are accessible to 
objective measurement applicable to 
clinical studies in man. Communication 
in this field is hampered because con- 
cepts occurring in statements about 
humin behavior often mean different 
thines to different persons. Highly var- 
iable circumstances, such as biographi- 


cal, environmental and psychosocial 
factors and the observer-patient inter- 
action, are bound to influence and 
determine the effect of drugs on per- 
sonality functions to a much higher 
degree than they do in any other in- 
stance of drug bioassay in man. These 
limitations have been lucidly discussed 
by Wikler'® and motivated the De- 
partment of Health, Education and 
Welfare to issue “recommendations 
for reporting studies of psychiatric 
drugs”!**, Another difficulty arises from 
the uncertainty of classification of psy- 
chiatric disorders and it was, there- 
fore, suggested that drug effects be 
evaluated in terms of their influences 
on “target symptoms” rather than with 
reference to a specific clinical diag- 
nosis!”*, 

a) Chlorpromazine and other Pheno- 
thiazine derivatives. Hamon et al.7° and 
Delay, Deniker and Harl*® were the 
first to report on the calming effect of 
Chl. in a group of patients with excita- 
tion and agitation, consisting of anxious 
and melancholic states, schizophrenia, 
delirium, hallucinations and obses- 
sions. These observations were subse- 
quently confirmed and- extended by 
several who, in 
spite of wide differences in the condi- 
tions of carrying out the assay, essen- 
tially agreed that Chl. was effective in 
reducing psychomotor excitation of 
schizophrenic, manic-depressive and 
toxic origin. The efficacy of Chl. found 
an objective expression in the statement 
ot Bird et al." that, in their experience, 
physical restraint of patients was de- 
creased by 74%, and ward accidents 
by 75%, since initiation of Chl. treat- 
ment. Less agreement exists with re- 
spect to the drug action on hallucina- 
tions, delusions and paranoid ideas in 
schizophrenic patients. Some attenuat- 
ing action has been claimed’, but 
Elkes and Elkes®®, in a careful study, 
stated that the ideational content of 
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delusions and hallucinations was not 
essentially altered, although the pa- 
tients were emotionally less disturbed 
by it. Hallucinatory states of toxic psy- 
choses, particularly as found in chronic 
alcoholics, however, subsided regularly 
after initiation of Chl. treatment". The 
dereistic behavior of hebephrenic schiz- 
ophrenics was largely drug resistant, 
but hyperkinetic excitement, if present, 
subsided during periods of drug ad- 
ministration. Some improvement was 
obtained in catatonic schizophrenics 
and even social recovery was reported 
in some cases; reduction of anxiety, 
disappearance of autonomic signs and 
reduction of stupor to the extent of 
initiation of verbalization and a reason- 
able degree of psychotherapeutic rap- 
port were obtained. The periodic out- 
bursts of agitation in senile and 
atherosclerotic patients were commonly 
controlled by Chl. Almost uniformly 
satisfactory results were re ported in 
cases of psychoneuroses of the anxiety 
type, but, except for diminution of anxi- 
ety, poor results were generally ob- 
tained in depressive patients. The 
obsessive-compulsive type of psycho- 
neuroses had obviously a better suc- 
cess rate concerning social rehabilita- 
tion but magical obsessive thinking, de- 
prived of anxiety, persisted'’. An area 
not yet fully explored, but with prom- 
ising perspectives, lies in the field of 
behavior disorders of children where 
gain of weight and appetite, control of 
enuresis, lessening of hyperac tivity and 
increase of sociability provide more 
objective scores for drug evaluation. 
The attainment of good clinical re- 
sults is determined by the dosage level 
and by the total length of time through- 
out which Chl. is administered. Gen- 
eral agreement exists that an_ initial 
dose in the order of 200 mg. daily 
(oral or injected intramuscularly in in- 
dividual doses of 50 mg. distributed 
over the day) represents a reasonable 
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start of treatment in psychotic patients. 
Subsequently, continuation oral 
route, with daily dose increments of 
200 mg. are advised until the onset 
of what may be considered a specific 
therapeutic ‘effect: 1600 to 2400 mg. 
per day are stated as upper limits of 
the relatively safe dose range!.112, A 
moderate degree of tolerance usu: ally 
developed after periods of prolonged 
treatment, but habituation was not ob- 
served and sudden discontinuation was 
not followed by withdrawal symp- 
toms'!, A maintenance dose of 200 
mg. per day may be useful in some 
cases!, For children of 9 to 12 years 
of age, a dose of 10 to 50 mg. t.i.d. was 
used!#!, 

The effects of Chl. on disturbances 
of behavior in epileptics were studied 
by Bonafede*’ in a group of 78 female 
patients while seizures were controlled 
to various degrees by anticonvulsant 
medication. Taking general quieting 
and gain of weight and appetite as 
scores, 41% were considered — 
improved and only 17% unaffected. 
such studies, the lowering by Chl. 
the sedation threshold with Ac th 
ates** and possible seizure provok- 
ing action of must be taken 
into account. 

Contrary to previous reports in the 
literature, Fraser and Isbell® found no 
significant reduction of the intensity 
of morphine-abstinence syndrome when 
Chl. was administered prior to and 
during the first 36 hours of abstinence 
(100 mg. aati or 800 mg. 
orally per day ) 

The helnaviors al actions of Chl. in 
man were frequently considered analo- 
gous to those of frontal lobotomy. The 
investigations of Petrie and LeBe: 
on patients after le ukotomy, selec 
tive surgery of areas 9 and ‘10, and 
cingulectomy (areas 24 and 32) re- 
vealed, however, distinct differences: 
Chl. increased the scores for introver- 
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sion markedly and left those for intelli- 
gence unchanged, but opposite changes 
were obtained after leukotomy; only 
cingulectomy produced patterns of 
changes in these scores which were 
qualitatively comparable to those in- 
duced by Chl. Personality profiles, us- 
ing The Wechsler-Bellevue intelligence 
scale, the Rohrschach test and the 
multidimensional scale for rating psy- 
chiatric patients (MSRPP )"* were de- 
termined in a group of 20 chronic 
schizophrenics during Chl. treatment 
and compared with the corre sponding 
values obtained in 20 patients receiv- 
ing placebos*: Chl. significantly en- 
hanced logical thinking without alter- 
ing over: all intellectual functions, anxi- 
ety and hostility to an extent different 
from the placebo effect; Chl. produced 
greater submissiveness and it was con- 
cluded that this indicated the need 
for rehabilitative procedures. 

Out of a total of 425 patients studied 
in one series'*!, 45% showed mild to 
moderate drowsiness and 30%, es- 
pecially those on high doses, showed 
hypotension. A fall of peripheral re- 
sistance with a variable effect on car- 
diac output and no evidence of renal 
hemodynamic alterations had_previ- 
ously been observed in man and 
dogs Mild elevation of body tem- 
perature occurred in 3% of the above- 
mentioned group of patients and 
jaundice occurring during treatment 
with Chl. were well described by 
Cohen and Archer*® and by Stacey 
ef and there is now general 
agreement that it is of an obstructive 

due to a cholangiolitic hepatitis as 
munitestation of sensitivity’. 
overall incidence of jaundice in 
receiving Chl. is estimated 
Ls Allergic skin eruptions and rare 
Cases “of fatal agranulocytosis were also 
rted™. The dev elopment of parkin- 
ism is frequent in patients on large 
es and its incidence is estimated to 
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be about 15%”; treatment with benztro- 
pine methane sulfate (Cogentine) was 
found to control this complication ef- 
fectively. 

Promazine, different from chlorpro- 
mazine only by lacking the Cl substitu- 
ent on the phenothiazine ring, was ad- 
ministered to 100 chronic psychotic fe- 
male patients presenting a variety of 
symptoms". Daily doses up to 2 gm. 
were administered by mouth and no 
untoward effects were noted. Comba- 
tiveness, uncooperativeness and noisy 
behavior were best controlled by the 
drug (40% or higher success rates), 
whereas hallucinations, idleness, nega- 
tivism and hostility were the least con- 
trollable target symptoms (success 
rates 7 to 8%). 

The compounds Campazine, Trilafon 
and Vesprin, listed under sTRUCTURE- 
ACTIVITY RELATIONSHIP exerted their 
therapeutic activity in a series of over 
1,000 patients at considerably lower 
dose levels than either Chl. or Proma- 
zine. This may have been responsible 
for the lower incidence of side reac- 
tions, especially for the absence of 
jaundice and hematological disorders”. 
The profile of personality changes in- 
duced by these drugs in chronic psy- 
chotic patients was distinctly different 
from that encountered during the treat- 
ment with Chl. and Promazine. Reso- 
lution of delirium, hallucinations and 
delusions could in most patients be 
achieved with little or no accompany- 
ing sedation. Depending on the dosage 
schedule, the patients may pass through 
a phase of “turbulence” which may lead 
to rejection of the drug or avoidance 
of treatment. Parkinsonism was fre- 
quently observed in this series, but it 
could be controlled by appropriate 
medication of Cogentine. 

b) Reserpine. General agreement 
exists that reserpine in sufficient dose 
and administered over a sufficient pe- 
riod of time, can reduce or abolish agi- 


e 
“d 
le J 
nt | 
ne 
as 
lly 
In § 
ot 
u- 
ok- 
cn @ 


ae 


136/644 


tation, tension, anxiety and combative- 
ness in disturbed psychotic pa- 
tients!®?!41, As in the case of Chl., de- 
lusions and hallucinations frequently 
retain their content, but the patients 
are made less anxious by it and they 
become capable to talking about it as 
if it were the idea of a third person*® 
In contrast with Chl., reserpine was 
occasionally found to produce or aggra- 
vate depressive symptoms**:'*!, which 
outlasted the period of drug adminis- 
tration and in some cases caused sui- 
cidal tendencies!**. Electroshock treat- 
ment, administration of iproniazid (50 
mg., t.id.)'! or methylphenidate 


(Ritalin ) improved the drug-induce 


depression. Barsa and Kline* 103 deline- 

ated three distinct phases during pro- 
longed administration of reserpine: a 
“sedative” phase was evident within 
the first few days of treatment; assaul- 
tive, agitated, resistive and overactive 
patients became quiet, cooperative and 
appeared in good contact with their 
environment. This phase was followed 
at the end of the first week of treat- 
ment, by a “turbulent” phase: halluci-. 
nations and delusions increased and 
psychotic symptoms, which may have 
been latent prior to treatment, became 
frequently florid. The duration of this 
period may be restricted to a few 
hours, but more frequently it lasted 
as long as 2 to 3 weeks. The dizziness 
and feeling of strangeness characteris- 
tic for the “turbulent phase” usually be- 

gan to subside during the second or 
third week of treatment, which then 
was followed by the “integrative phase” 
in which a closer contact to environ- 
ment was established and in which 
delusions and hallucinations seemed to 
subside. Chlorpromazine was success- 
fully used as an adjunct to the reser- 
pine treatment during the “turbulent” 
phase*. More recently, Barsa and 
Kline® pointed out that in the course 
of treatment with reserpine, alone or 
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in combination with Chl., complaints 
occurred frequently about “jittery 
feelings, draining of affect (“anhe- 


donia’) and mental retardation even 
if clinical improvement of some “tar- 
get” symptoms was obtained; such 
symptoms did not arise when Chl. was 
used alone. 

Considerable variation exists with re- 

spect to the dosage schedule used by 
different observers. Doses in the order 
of 1.0 mg. per day are considered as 
“sedative doses:” for the treatment of 
psychotic conditions doses of 10 to 15 
mg. per day were recommended by 
Kline!* and evaluation of < 1 possible 
therapeutic effect should a be made 
earlier than after 1% to 4 months of 
continuous drug administration. A 
maintenance dose of 3.0 to 6.0 mg. per 
day or occasional booster doses are 
recommended for the follow-up period. 
The best therapeutic effect was occa- 
sionally seen on abrupt discontinuation 
of an intensive treatment schedule’, 

The inherent difficulty of numerical 
evaluation of the success rate of treat- 
ment in this area is indicated by a re- 
view of Freeman“ who listed average 
rates of social or complete remission in 
schizophrenic patients as reported by 
different observers: such sesults can be 
expected in 19% with a and 
supportive treatment alone, in 22% with 
reserpine, in 34% with Chl., os in 48% 
with insulin coma therapy; but no 
statements on remission were made 
and the material is heterogenous with 
respect to duration of the disease, pre- 
vious treatment, age distribution, sever- 
ity and dosage schedule. In another 
series of 150 chronically disturbed psy- 
chotics who had failed on _ electro- 
shock or insulin shock, or both, treat- 
ment, 84% showed some improvement 
and 21% could leave the hospital’; 
they were treated with doses similar to 
the ones stated before. Rosner et a/.'* 


undertook a double-blind placebo con- 
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trolled study on 84, mostly schizo- 
9 nic, pi atients comparing the results 
of a 30-day course of treatment with 
rese an in low doses (2 mg. per day ), 
Chi. (100 mg. per day) and pheno- 
barbital (120 mg. per day); critical 
flicker fusion frequency, scores on a 
manifest symptom inventory and rat- 
ings on an anxiety scale were de- 
termined. The scores on the manifest 
symptom inventory were significantly 
reduced by pl icebo and drugs, but no 
sti atistically significant difference was 
noted between the effect of placebos 
and the different drugs in the com- 
paratively small doses used; ratings on 
the anxiety scale were reduced by all 
treatments except phenobarbital. ‘Res- 
erpine produced the most marked in- 
crease of body weight which was 
interpreted as a manifestation of an 
anxiety-reducing effect; only reserpine 
reduced the flicker fusion frequency. A 
distinct difference in the susceptibility 
to reserpine treatment was noted 
two groups of psychotic patients ac- 
cording to their responsiveness to elec- 
troshock: out of 82 patients who main- 
tained contact with the environment 
as long as the *"y were given intermittent 
convulsive treatment, 71 patients im- 
proved on reserpine therapy and 59 
patients could be discharged; but in 
a group of 139 shock-resistant patients, 
only 52 improved and 19 were eligible 
tor discharge, 

Gratifying results were obtained by 
Sainz’ in geriatric psychotics with 
doses of reserpine ranging from 3.0 to 

hich as 130.0 mg. per day: in a group 
of 4S querulous, demanding and hostile 


palicnts, remissions were obtained in 
40 cases. Severe alcoholic delirium 
trons was favorably influenced by 
reserpine in doses of 2.5 mg. (intra- 
larly or intravenously ) “repeated 
att 


3 to 4 hours and again if neces- 


potential usefulness of reserpine 
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in the treatment of psychoneuroses is 
far from being established. A reduction 
of anxiety with slow onset, often re- 
quiring 2 to 3 months for development, 
was observed by Smith'®* using a dos- 
age schedule of 1.0 to 3.0 mg. per day; 
depressive trends were occasionally ex- 
acerbated. Kline'®* assumes that reser- 
pine, in neurotics as well as in psy- 
chotics, provides conditions for a re- 
organization of the personality struc- 
ture by breaking up fixed reaction pat- 
terns, psychosomatic conversion symp- 
toms or detachment, thus setting the 
stage for successful psychotherapy. 

The most commonly encountered 
side effects were generalized tremulous- 
ness, occasionally accompanied by mus- 
cular sensations (“like small electric 
shocks”), hypotension, drowsiness, fa- 
tigue, nasal stuffiness, intestinal cramps 
and diarrhea; menstrual irregularities, 
lessening of sexual drive and lowered 
resistance to infectious diseases were 
also described. About 5% of the pa- 
tients undergoing more vigorous treat- 
ment developed a typical Parkinsonian 
syndrome’. An increase in seizure fre- 
quency during the initial phase of res- 
erpine treatment was noted in psy- 
chotic patients with convulsive dis- 
orders’. 

c) Azacyclonol. Fabing®’ observed 
that azacyclonol suppressed hallucina- 
tions induced by LSD and mescaline 
and suggested the term “ataraxy” 
(namely, freedom from confusion) to 
characterize this type of action. Sub- 
sequently, improvement was reported 
in cases of acute and chronic schizo- 
phrenia, alcoholic psychosis and in 
some patients with postoperative hal- 
lucinations, disorientation and disturb- 
ances of thought and mood*'. Further 
studies by Rinaldi et al.'**157 lead to 
the conclusion that azacyclonol (10 
mg. twice daily) acted mainly by miti- 
yating hallucinations, delusions and 
illogical thinking. Comparison with 
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reserpine (2 mg., b.d.) and Chl. (200 
mg., b.d.) was carried out in the same 
group of patients and it was stated 
that the three drugs did not produce 
equivalent degrees of improvement in 
individual patients: reserpine acted 
more by a general quieting effect and 
Chl. mainly by reducing all manifesta- 
tions of behavior. Any improvement 
that was caused during the administra- 
tion of azacyclonol gave way to the 
original status when the drug was sub- 
stituted by placebos. Alcoholic hallu- 
cinosis also responded to treatment 
with azacyclonol'*'. But Lemere!”® did 
not observe beneficial effects with 
azacyclonol hallucinatory states of 
different origin. No clinical side effects 
were reported after administration of 
doses up to 300 to.400 mg. per day. 

d) Benactyzine. The emotional reac- 
tion of normal and psychoneurotic per- 
sons subjected to verbal stimuli were 
determined by measuring resis- 
tance, skin temperature, pulse rate and 
respiration. Emotional responses, pres- 
ent in the control situation, were mark- 
edly reduced after drug administra- 
tion’*. The reduction of emotional re- 
activity to stress was also noted by 
Kinross-W right and Moyer'®! in 42 pa- 
tients suffering from a variety of psy- 
chiatric disorders, but there was a con- 
siderable incidence of undesirable side 
effects, such as palpitations, constipa- 
tion, pupillary dilation, and dryness of 
the mouth. Occasionally, feelings of 
depersonalization and confusion of 
thought were reported. These symp- 
toms were also experienced by some 
normal volunteers and are largely ex- 
plicable on the basis of the atropine- 
like action of benactyzine'**!. No 
major changes in neurotic patterns of 
thinking and behavior were observed. 

e) Meprobamate. The first clinical 
reports were based on observations 
made on psychoneurotic patients in an 
office practice: with doses of 400 


to 2400 mg. per day, reduction of 
cardiac palpi- 
tations and hyperhidrosis were noted** 

Tension headache and psychosom: stie 
pain were also found to 
but the conditions under which these 
trials were carried out may not have 
been satisfactory for the evaluation of 
a specific drug effect. ae and 
more extensive studies resulted in de- 
termining the types of person: ara clis- 
orders in which some benefit could be 
obtained from the use of meprobamate. 
These were: psy choneurotic anxiety 
states in which tension played a promi- 
nent role?!!*4, and apprehension, agi- 


tation, guilt feelings and sleeplessness 
75,16 


tenseness, restlessness, 


otf chronic alcoholics‘ Some 
sedative effects were shie obtained i 
patients with senile psychosis and this 
action facilitated their management”. 
The value of meprobamate in chronic 
schizophrenic patients was essentially 
limited to a mild sedative and anxiety 
relieving effect’. No il im- 
provement was uined i 
patients (1.6 to 4.0 gm. rs day ), but 
12 out of 17 schizophrenic patients im- 
proved after one month while receiving 
150 mg. Chl. combined with 1,600 mg. 
meprobamate daily: the same patients 
had previously neither responded to 
Chl. alone nor to reserpine'’. One 
single attack of convulsions was noted 
in 6 out of 25 schizophrenic patients 
following abrupt withdrawal of me pro- 
bamate after it had been administered 
in a dose of 2.4 gm. daily for 9 months 
Meprobamate was found useful for 
the management of patients with acute 
active poliomyelitis of the spinal type, 
possibly due to its combined sedative 
and weak muscle relaxing effect®!. The 


1 psyc ‘hotic 


latter action was. verified in man by § 


means of electromyographic studies” J 
and was claimed to be beneficial in the | 


treatment of skeletal muscle sp.sms 


due to rheumatic'* and various othe! 
conditions*®. 
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SUMMARILO IN INTERLINGUA 
(See page 624 for original article 


Pneumonopathia Eosinophilic (Syndrome De LoefHler ) 
Reporto De Un Caso, Describente Duo Attaccos In Le Mesme Patiente E Ponente 
In Contrasto Therapia Steroid Con Therapia Nonsteroide 


Un veterano militar habeva duo attaccos de pneumonopathia eosinophilic 
(syndrome de LoefHer): Le prime in 1955 quando ille serviva in Japon, le 
secunde in 1958 quando ille visitava un collegio. Se presentava le opportunitate 
de comparar le attacco de 1958, que esseva tractate a bon successo per medio 
de hydrocortisona, con le attacco quasi identic de 1955, que non esseva tractate 
con steroide. Le attacco de 1955 permitteva observar le historia natural del 
morbo in iste patiente. Ille relatava nulle historia de allergia—personal o familial- 
que haberea potite causar le attaccos. Ambe episodios sequeva moderate exhaus- 


tion physic con exposition a un tempore inclemente que causava infectiones | 


supero-respiratori tosto resultante in affection del bronchos e del parenchyma 
pulmonar. 
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Tur frequency of pulmonary embo- 
lism and infarction discovered at ne- 
cropsy is matched by the surprisingly 
frequent failure to recognize the char- 
acteristic radiographic signs, which, 

either alone or in combination, should 
suggest the diagnosis. Review of films 
of many necropsy-proven cases and 
clinically proven cases (if one accepts 
the history of postoperative sudden 
pleuritic pain associated with radio- 
graphic changes and hemoptysis as be- 
ing reasonably conclusive) reveals a 
) preponderance of such diagnoses as 
“pneumonia,” “postoperative pneumo- 
postoperative pneumonitis,” “post- 
operative atelectasis,” “aspiration pneu- 


monia” or “pneumonitis” and such 
noncommital readings as “nonspecific 
infiltration,” “basal infiltrate,” and 


others 


lt is the purpose of this presenta- 


tion to review the roentgenographic 
te es of pulmonary artery occlusion 
« Jcscribed in the literature and as 
7 - mized in a series of cases in this 
ital. 


The radiographic signs of pulmo- 
nary artery occlusion comprise changes 
in the pleural shadows, in the pulmo- 
nary parenchymal shadows, in the 
shadows of the lung vessels, in the car- 
diac contours, and in the position of 
the diaphragm. The following outline 
of topics has been used in an attempt 
at an organized presentation: 

The chest film shows: 


No demonstrable abnormality. 

. Pleural effusion or reaction as 
the only sign. 

3. Focal parenchymal density, with 
or without pleural reaction. 

4. Pneumothorax. 

5. Changes in the peripheral vas- 
cular shadows. 

6. Changes in the 

tours. 


. Elevation of the diaphragm. 


cardiac con- 
7 


The distinction between pulmonary 
artery occlusion without infarction and 
occlusion with infarction is empha- 
sized. 

When there is occlusion of a pulmo- 
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nary artery, the chest film shows one 
of the following: 

1. NO CHANGE. This is by far the most 
frequent occurrence. It is impossible to 
obtain an adequate statistical idea of 
the frequency of pulmonary emboli 
which are silent, that is, emboli which 
have no manifestation, either clinically 
or on the chest film, but it is suggested 
that a great majority of pulmonary vas- 
cular occlusions are of this nature. In 
order for pulmonary artery occlusion to 
be evident on a chest film, the occlusion 
must involve a fairly large vessel, 
there must be a sufficient number of 
small emboli to cause significant func- 
tional impairment of flow through the 
pulmonary vascular bed. If neither of 
these obtains, then, for identification 
on the chest film, there must be an in- 
farct, (necrosis of lung tissue) causing 
one or more localized parenchymal 
densities, which are usually associated 
with the clinical symptoms of chest 
pain (pleuritic in nature) and, fre- 
quently, of fever and hemoptysis. 

2. PLEURAL REACTION OR EFFUSION AS 
THE ONLY ROENTGENOGRAPHIC — SIGN 
( Moberg'’). When pleural reaction oc- 
curs as the result of pulmonary artery 
occlusion, it always indicates that in- 
farction has occurred, although the 
area of infarction frequently — be 
hidden by the pleural de nsity. J A pul- 
monary infarct always extends to the 
pleural surface, where it gives rise to 
a fibrinous exudate overlying the in- 
farcted area. The reason for the ex- 
tension to the pleural surface is the fact 
that the portion of the lung distal to 
the occlusion becomes necrotic, there 
being relatively little collateral circula- 
tion from the surrounding pulmonary 
artery bed. Where there is embolism 
alone and no death of lung tissue, no 
pleural reaction and, hence, no effu- 
sion occur. Although pleural reaction 
secondary to pulmonary infarction is 
nearly always accompanied by some 


pleuritic pain, the degree of effusion 
may be sufficient to prevent the rub- 
bing together of the inflamed pleural 
surfaces. Hence some patients may not 
complain of such pain. 

A rare manifestation of pulmonary 
infarction is the development of empy- 
ema or infected pleural effusion. 

3. FOCAL PARENCHYMAL DENSITY (ONE 
OR MORE), WITH OR WITHOUT PLEURAL 
REACTION. ( Kirklin and Faust* ). Where 
there is focal parenchymal density as- 
sociated with pleural reaction the path- 
ological process is as described in the 
preceding section. There is infarction 
with secondary pleurisy. This situation 
is very freque nt, perhaps predomini int, 
with infarction. If there is no pleural 
reaction the chest film shows a density 
of two general types. First, the density 
may consist entirely of atelectasis 
(manifested by streaking on the film). 
However, the atelectasis is rarely of 
the lobar or segmental type. The atelec- 
tatic nature of these transient streaks 
in the lung fields has long been under- 
stood, as evidenced by the terms 
“platter atelectasis” and “discoid atelec- 
tasis.” Investigation at necropsy reveals 
only a layer of collapsed lung to ex- 
plain the density. The linear shadows 
are usually evanescent, as one would 
expect of atelectasis. Occasionally, 
when there is necrosis or infection in 
the atelectatic area, there may be per- 
sistence of the streaks. When this is 
noted, scarring has occurred. 

The frequency of this “platter atelec- 
tasis” with pulmon: iry artery occlusion, 
and its rarity with infectious lesions of 
the lung make its presence very help- 
ful in the roentgenographic diagnosis 
of pulmonary embolism or infarction. 
The streaking is generally horizonta! in 
the lower lung fields (Figs. 1, 2), but 
it may be oblique or diagonal (Fizs. 
9 3). 

Although we know very little about 
the pathogenesis of these atelectatic 
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Fig. 1 Fig. 2 


Fig. 1.—Forty-year-old white male with thrombophlebitis. Subsequently pleuritic pain (rt. ) 
and hemoptysis. Atelectasis and infiltration—Right base (i). 


Fig. 2—Multiple pulmonary emboli without infarction. The linear densities represent atelectasis. 
No change in the vascular shadows. 


Fig. 4 Fig. 3 


}.—63-year-old white female. Transient elevation of temperature and a little cough after 
Cholecystectomy. Streak of oblique atelectasis—RLL. 


Fig. 4.—56-year-old colored female. There was marked aortic stenosis with a large 
RLL infarct at necropsy. 
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streaks (Fleischner, Hampton and 
Casthman' ), we believe that their gen- 
eral course and appearance are de- 
termined by the more rigid bronchial 
and vascular structures in the area 
of collapse. These linear shadows are 
frequently seen in postoperative chest 
films, and, although they are termed, 
noncommittally, “postoperative atelec- 
tasis,” we are inclined to believe that 
the great majority are due to pulmo- 
nary cake. It must be admitted, how- 
ever, that subphrenic inflammation 
may cause basal atelectatic streaking 
indistinguishable from that associated 
with pulmonary embolism. Why _pul- 
monary embolization should re sult in 
focal atelectasis is an unanswered ques- 
tion. Functionally it would appear that 
focal atelectasis in the lung corre sponds 
to a localized pulmonary “shut-down,” 

something possibly analogous to areas 


of focal vascular shut-down in the kid- 


ney. Where this occurs there seems to 
be evidence that the bronchial artery 
circulation “takes over” and may ac- 
tually be increased*®. While it has been 
shown experimentally that emboliza- 
tion of the pulmonary artery results in 
bronchospasm (Jesser and de Takats* 
bronchospasm alone would not be suf- 
ficient to account for the atelectasis. 
Occlusion of a bronchus below the 
segmental level in the human lung is 
by itself probably not sufficient to 
cause atelectasis, since the area of 
lung deprived of air by the bronchial 
occlusion is evidently aerated from the 
surrounding lung tissue. 

These linear atelectatic streaks may 
simply disappear, or they may be fol- 
lowed by definite parenchy mal consol- 
idation. Where there is consolidation, 
infarction has occurred and roentgeno- 
graphic changes are usually well de- 
veloped by the time the patient has 
clinical symptoms. Consolidation den- 


sities, as opposed to atelectatic streaks, 
never result from embolism without in- 
farction. It seems likely, on the basis of 
a review of a number of cases of pul- 
monary infarction, that consolidation 
prob: ibly supervenes within a matter 
of 3 or 4 hours, once actual infarction 
has occurred. The consolidation is 
caused by hemorrhage into the alveoli 
of the infarcted area. This hemorrhage 
eventually organizes and sometimes 
leaves a horizontal or linear scar as 
only parenchym: il residue (Fig. 
12). While it is hard to obtain an ac- 
aia knowledge of the pathologic 
physiology of early pulmonary infarc- 
tion, it seems that infarction may occur 
at any time in an embolized area. In 
general, infarction in an embolized area 
of lung is the result of inadequate 
circulation from the bronchial arterial 
system. This idea forms the basis for 
the teaching that pulmonary infarction 
can only occur in the presence of con- 
gestive heart failure with elevation of 
the venous pressure and relative fail- 
ure of the bronchial circulation. While 
it is Certainly true that the great major- 
ity of infarcts occur in patients suffer- 
ing from congestive heart failure ( Fig. 
4), it is equally true that infarction 
occurs not infrequently in postopera- 
tive patients or 1n patients who have 
thrombophlebitis without clinical evi- 
dence of heart failure. One might spec- 
ulate that the pulmonary arteriospasm 
and bronchospasm caused by pulmo- 
nary embolism may sometimes be 
associated with corresponding spasm 
of the bronchial artery of a degree 
sufficient to allow necrosis of the lung. 

The localization. of the focal densi- 
ties associated with pulmonary artery 
occlusion is of considerable interest. 
Atelectatic changes (linear streaks ) are 
usually noted at the bases, althoug) 
they may occur in the upper and mid 


*Unpublished observations on incidental findings in angiocardiography. 
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lung fields as well. When they are 
found in the upper lung field they 
tend to be more oblique, radiating up- 
ward and outward from the hilar areas 
on the PA projection. When the lesion 
is a frank infarct, it is more commonly 
localized in the right lower lobe. A 
review of over 100 cases of necropsy- 


Fig. 5.—“Pneumonitis type. Single infarct—right lower lobe. Density obliterates diaphragm 
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The morphology of the pulmonary 
densities is varied. They may be single 
or multiple. It is important to empha- 
size that only about 10% of the pulmo- 
nary infarcts have the characteristic 
wedge-shape described so frequently. 
When the so-called wedge density is 
seen, however, it is of great diagnostic 


posteriorly on lateral view—a very frequent form. There were probably several emboli. Note 
the atelectatic streaks in the right costo-phrenic angle. 


Fig. 6.—“Edema” type. Single infarct—-right lower lobe. “Edema” type. Forty-six-year-old 
white male with severe rheumatic mitral-valve disease. On the original film the infiltrate was 
confluent with the central pulmonary edema, and was not diagnosed. The infarct might have 
been suspected, though, because it is unusual for pulmonary edema to involve the extreme 


proven pulmonary infarction reveals 
localization in the right lower lobe in 
70° of the cases. Investigation of the 
localization of emboli in the same series 
shows no such selectivity, there being 
more-or-less random distribution. 


a 

ry 


ius the right lower lobe localization 
appears to be well established, al- 
tough the mechanism of it is not. 


costo-phrenic angles. There were other smaller infarcts at necropsy six days later. 


importance. Here again, the peripheral 
localization of the density is helpful in 
establishing the diagnosis (Figs. 7, 9). 
If a pulmonary lesion is central and on 
no projection extends to the pleural 
surfaces, it is not a pulmonary infarct. 

The following paragraphs outline the 
usual parenchymal radiographic _pat- 
terns pulmonary infarction may take: 
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Fig. 8 


Fig. 7.—Forty-two years old cardiac with bilateral pleurisy, hemoptysis and fever. Indistinct 


infarct density adjacent aortic arch (left) and well defined density nestling in right costophrenic 


angle (i). 


Fig. 8—Same patient. Lateral projection. Complete clearing of tumor-like infarct shadow (i) 
two months later. 


Fig. 9.—“Wedge” type. Single infarct—left 

upper lobe. Sixty-five-year-old white male. 

Sudden onset of left pleuritic pain four days 

after radical perineal prostatectomy. Clinical 

proof only. The wedge shape is typical, but 
rare. 


(a) “Vague infiltrate,” or “pneumo- 
nitis’ type. The most frequent roent- 
genographic manifestation of a pulmo- 
nary infarct is a vaguely defined but 


fairly well localized opacification in the 
right lower lung field (Figs. 1,5). More 
often than not the lesion is associated 
with some degree of atelectatic streak- 
ing or loss of volume and there may be 
associated pleural reaction. In cardiac 
patie nts a pulmonary parenchymal le- 
sion extending to the pleural surface 
suggests the possibility of pulmon: ry 
infarction above all other lesions 
(Fig. 6). 

(b) “Nestler.”. An additional mor- 
phologic form of pulmonary infarct 
which is almost as typical as the so- 
called wedge form and which is much 
more frequent statistically is a type 
consisting of a density nestling in the 
costophrenic angle with a convex upper 
border (Fig. 7). In a postoperative 
patient who suddenly experiences chest 
pain, the finding of a density of this 
type is pathognomonic of pulmonary 
infarct. 

(c) “Wedge Density.” The shadov 
of a wedge with its base against the 
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pleural surface is a rare, though diag- 
nostic picture (Fig. 9; also Fig. 8). 
(d) “Lobar Pneumonia Type.” An- 
other morphologic form of pulmonary 
infarct seen fairly frequently is the so- 
called “pneumonia” type, which simu- 
lates lobar pneumonia (Fig. 10). In 


such cases there is usually heart fail- 
ure, often with massive hemoptysis. In 
other cases of less extensive involve- 
ment the lesion may simulate bron- 
chopneumonia or atypical pneumonia, 
but, again, the association of consider- 
able atelectasis with the density is a 


Fig. 10a.—30-year-old colored male with sickle-cell anemia. Massive infarct—RLL. 
( Necropsy proof. ) 


Fig. 10b.—Same case— lateral projection. f—Shadow of right oblique fissure with consolidated, 
partially atelectatic RLL behind. (f—oblique fissure. ) 
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sign pointing toward pulmonary in- 


farction. 

(e) “Tumor Type.” A fifth rather 
rare yet striking morphologic form of 
pulmonary infarct might be termed the 
“tumor” type (Figs. 7, 8). In some in- 
stances this is a modified “wedge” type. 
Here there is a_ well-defined sub- 
plural mass having the shape of a 
mound or cone with its base against 
the pleural surface. Perhaps the 
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monary edema. This is of considerable 
clinical importance because of the fre- 
quency of pulmonary infarction in con- 
gestive heart failure (Fig. 6, 11). Small 
infarcts in cardiac patients may be 
completely hidden by pulmon: ry 
edema or congestion, and a large area 
of infarction may simulate an area of 
pulmonary edema. Once again, linear 
atelectasis is an important diagnostic 


clue. 


Fig. 12 


Fig. 12—Horizontal scar resulting from pulmonary infarction several years before. 


(Same case 


Fig. 13.—Massive pulmonary embolus, left. 
Vessels accentuated on the right. 


“nestler” associated with a density 
filling the costophrenic angle might be 
also considered a variant of this. It 
should be noted, however, that neo- 
plasms seldom if ever present in the 
costophrenic angle, so it would seem 
advisable to keep the “nestler” in a 
separate morphologic category. 

(f£) “Edema Type.” Another impor- 
tant type of density caused by pulmo- 
nary infarction is that simulating pul- 


as Fig. 1.) 


Blanching of peripheral vessel shadows, left 
Prominent main pulmonary artery. 


When an infarct heals it may disap 
pear without visible residue, or- it may 
leave a linear or streaky atelectatic 
scar (Fig. 12). 

4. PNEUMOTHORAX. This is seen as a 
rare manifestation of pulmonary infarct 
( Marks®), and was not encountered, as 
a proven instance, in the present series. 

Special mention should be made of 
the rarity of pulmonary infarction in 


children. It seems that some form of 
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blood dyscrasia or some septic phe- 
nomenon is a prerequisite for infarction 
of the lung in young children. In this 
series, pulmonary infarcts in children 
are generally associated with leukemia, 
bacterial endocarditis or sickle-cell 
anemia (Figs. 10a, 10b). All patients 
who have sickle-cell anemia seem prone 
to the development of pulmonary in- 
farction. Indeed, it appears that the 
predilection of sickle-cell-anemia pa- 
tients for pneumonia- proneness may 
quite possibly be the result of mis- 
diagnosed pulmonary infarction. It is 
suspected that this is also true of pa- 
tients with congenital cardiac lesions 
and polycythemia. Septic emboli from 
various sources often present a compli- 
cated roentgenographic picture. Com- 
mon to a great many of these lesions 
is the underlying element of streaking 
or linear density corresponding — to 
atelectasis. When the lesions are 
multiple, the diagnosis is easier, how- 
ever. 

5. CHANGES IN THE PERIPHERAL VASCU- 
LAR sHApOWS. Changes in the periph- 
eral vascular shadows frequently are 
an accompaniment of pulmonary em- 
bolism, with or without pulmonary in- 
farction ( Lodge’, Shapiro and Rigler'?, 
Westermark'*). However, changes of 
this nature are seldom recognized in 
many cases of pulmonary embolism. 
Spasm of small pulmonary arteries 
probably has no roentgenographic 
manifestation that can be identified 
with routine techniques. Only when 
this spasm is accompanied by atelec- 
tasis do we have roentgenographic evi- 
dence of the process. As a rule, embo- 
lism must involve a large vessel, 
probably a lobar vessel or larger, in 
order to cause roentgenographically 
di ee changes in vessel caliber. 
Then, the changes are more often an 
Or oral blanching of the peripheral 

: field in the involved area than a 
n Bir: decrease in the caliber of 
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a given vessel (Figs. 13, 14). This gen- 
eralization is necessitated by the diffi- 
culty involved in measuring ‘the caliber 
of individual vessels (Lodge*). It is 
quite possible that tomographic exami- 
nation of individual vessels will make 
possible more precise evaluation of 
pulmonary artery caliber (Hornykie- 
wytsch and Ste nder® ). Selective angi- 


Fig. 14.—Thirty-eight-year-old colored male 

admitted because of progressive dyspnea. At 

necropsy there was total embolic occlusion of 

the rt. pulmonary artery. There were several 

emboli on the left. Note “blanching of rt. 
lung. 


ography of the pulmonary arteries 
offers promise here, also, though the 
procedure is admittedly too rigorous for 
routine use( Lohr, Scholtze and Grill’, 
Nordenstrom''). Immediately after 
pulmonary embolism there may be 
either no change in the caliber of the 
vessels or these may be narrowed 
(Figs. 13, 14). The reason for the re- 
duction in caliber must be arterial 
spasm and elastic contraction. Arteries 
which still contain blood, and, which 
are not in spasm or passive collapse, 
will present precisely the same roent- 
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genographic pictures as when not oc- 
cluded. 

Following this initial period of vari- 
ability, which may last several days to 
several weeks, the normal-sized vessels 
may become smaller (Fig. 14) due to 
organization of the clotted intraluminal 
blood and its fibrotic contraction, or 
they may continue to be of normal 
caliber because of recanalization. The 


Fig. 15 


sibly, with congestive heart failure. The 
cardiac contours are often abnormal 
( Fig. 15), but the peripheral lung fields 
may show no evidence of the extensive 
embolization has occurred by the 
time the patient presents with symp- 
toms. Still, it is usually possible to infer 
from the chest film that there is some 
disturbance of the pulmonary vascular 
tree. Patients presenting with dyspnea 


Fig. 16 


Fig. 15.—Chronic cor pulmonale due to repeated bouts of small emboli to the lungs. The 
source was not identified—even at necropsy. 


Fic. 16.—Acute cor pulmonale, secondary to several large emboli to both lungs. Peripheral 


vessels somewhat less prominent than normal. 


Straightening of the left heart border and 


moderate enlargement of the heart shadow (acute right ventricular dilatation). No in- 
farction or atelectasis. 


narrowed vessels may return immedi- 
ately to normal caliber, because of ces- 
sation of vasospasm and recanalization, 
or they may remain narrowed and be- 
come actually thinner, because of or- 
ganization of the thrombus, with even- 
tual fibrotic obliteration. 

A related process, but one with con- 
siderably different clinical manifesta- 
tions (and one which is difficult to 
diagnose both clinically and _radio- 
graphically), is that of multiple small 
pulmonary emboli. Here the patient 
usually presents with the complaint of 
gradually increasing dyspnea and, pos- 


and congestive heart failure alone 
show accentuation of the pulmonary 
vascular markings, with enlargement 
and blurring of the vessel shadows far 
out into the periphery of the lung fields. 
In cases of extensive small multiple pul- 
monary emboli, however, the periph- 
eral lung fields are usually avascular 
in appearance, even though the hilar 
portions of the pulmonary arteries are 
large (Fig. 15). This finding of 
blanched peripheral lung fields with 
abnormalities of the cardiac contours 
is extremely helpful in making the di- 
agnosis. There is usually no sign of 
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atelectasis or of pulmonary infarction 
in this syndrome. 

6. CHANGES IN CARDIAC CONTOUR. 
Changes in the cardiac contour are 
those of acute and chronic cor pul- 
monale. This is quite apart from the 
cases in which the primary difficulty 
is cardiac and pulmonary embolism or 
pulmonary artery thrombosis has oc- 
curred secondary to congestive heart 
failure. In such cases as the latter it is 
extremely difficult or impossible to rec- 
ognize cardiac changes secondary to 
the added burden on the right heart. 
In acute cor pulmonale there is usually 
rather nondescript widening of the car- 
diac silhouette, with particular promi- 
nence of the right heart border corres- 
ponding to the contour of a dilated 
right atrium. Also, there may be some 
degree of straightening of the left heart 
border caused by moderate dilatation 
of the outflow tract of the right ven- 
tricle and pulmonary artery (Fig. 16). 
It is the rule, however, that the elec- 
trocardiographic findings are more 
helpful in diagnosing acute cor pul- 
monale than the chest film. 

Immediately after massive pulmo- 
nary embolism cardiac dilatation is 
generally slight and, of course, there 
has been no opportunity for hyper- 
trophy to develop (acute cor pulmo- 
nale). The compensatory cardiac 
changes of chronic cor pulmonale are 
those of progressive hypertrophy and 
dilatation of the right ventricle with 
associated prominence of the pulmo- 
nary artery. These cause further 
straightening of the right heart border 
and further prominence of the outflow 
tract and pulmonary artery. Unfortun- 

‘ely, however, this appearance may be 
rather nonspe cific and may give the 

vipression of over-all cardiac enlarge- 
ment (Fig. 16). 

i'n many cases it is virtually impos- 

le to identify the selective chamber 

‘argement. The left ventricle is ro- 


tated posteriorly, and the contours of 
the two ventricular surfaces fuse 
smoothly, so that no septal boundary 
can be identified. Particularly where 
there is pre-existing emphysema the 
heart shadow may be small, the cardiac 
structures being compressed and elon- 
gated by the overinflated lungs and 
low diaphragm respectively. 

Further difficulties in the diagnosis 
of right ventricular enlargement and 
hypertrophy are due to the fact that 
in some cases of cor pulmonale cardiac 
compensation occurs through hyper- 
ae alone and in others chiefly by 
dilatation. In all cases of massive, se- 
vere pulmonary embolism, however, 
both elements are present in the result- 
ing chronic cor pulmonale. Fluoroscopy 
is not usually of great help in the diag- 
nosis of cor pulmonale. Where there is 
adequate cardiac compensation, pulsa- 
tions of the right ventricle and pulmo- 
nary artery may be slightly accentu- 
ated, but they are usually normal. 
When the heart begins to fail, pulsa- 
tions may be reduced. As a matter of 
fact, there may be a striking absence of 
pulsations in the markedly dilated hilar 
vessels. 

7. ELEVATION OF THE DIAPHRAGM. 
Diaphragmatic elevation occurs fre- 
quently in pulmonary embolism alone 


and, even more frequently with infarc- 


tion. The reason for this elevation with 
embolism alone is unknown. It usually 
involves both sides similarly, and _ it 
may be the result of reflex inhibition of 
inspiration because of the patient's 
anxiety or dyspnea. High diaphragm is 
not seen with a small embolism, with- 
out infarction, but only with massive 
embolization. 

In contrast to the findings with a 
small uncomplicated embolus, infare- 
tion, even when small, may, and usually 
does, cause appreciable elevation of 
the diaphragm (Fig. 1), either uni- 


laterally or bilaterally. Pleuritic pain is 
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the chief cause, and it results in 
“splinting” or “guarding” of the affected 
pleural surfaces by relative immobiliza- 
tion of the respiratory muscles. 
Summary. The importance of atelec- 
tasis, especially linear, or “platter” 
atelectasis, in the roentgenographic 
diagnosis of pulmonary vascular occlu- 
sive lesions is emphasized. The various 
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morphologic forms which a pulmonary 
infarct may present on the chest film 
are described. These include: pleural 
effusion, parenchymal consolidative 
densities resembling pneumonia, tumor, 
pulmonary edema, the characteristic 
wedge density, and densities nestling 
in the costophre nic angles. 
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SEMINAR ON ADRENAL CORTICOSTEROIDS 


Certain Defects in the Biosynthesis 
of Steroids in Man. A. M. BoNGIOVANNI, 
M.D. (Department of Pediatrics, Uni- 
versity of Pennsylvania Medical 
School ). Evidence is presented that in 
the normotensive form of the adreno- 
genital syndrome, there is primarily 
a lack of the 21- hydroxylase in the dis- 
eased gland. Patients with this disorder 
regul: wy excrete pregnanetriol in their 
urine, and no or very little of the ex- 
pected metabolites of hydrocortisone. 
The large amounts of pregnanetriol 
suggest that there is a block in the 
conversion of 17-hydroxyprogesterone. 
Detailed column chromatography of 
the 17-ketosteroids from patients with 
this disorder indicates that there are 
relatively large amounts of 11-hydroxy- 
lated compounds. Thus, in this form 
of the disorder, the 11-hydroxylase is 
present. Furthermore, direct studies, 
employing normal human adrenal 
glands and two glands from patients 
with the disease, with 17-hydroxypro- 
gesterone as a substrate, reveal the 
ibility of the former to convert the sub- 
strate hydrocortisone, whereas the 
latter was unable to do so. 

Studies of patients with the hyper- 
‘ensive form of the disorder have large 
mounts of Porter-Silber chromogens 


in both their blood and urine. The 
teroid reacting with this reagent 
roved to be not hydrocortisone, but 


‘eoxycortisol (Substance $). In addi- 
on, large amounts of the completely 
‘duced metabolite of deoxycortico- 
‘erone was present in the urine, sug- 


gesting that deoxycorticosterone itself 
was the cause of hypertension. De- 
tailed column chromatography of the 
17-ketosteroids from a patient with this 
form of the disease revealed that the 
large quantities of such compounds 
consisted almost entirely of etiocholan- 
olone, and there was no 11-hydroxy- 
lated 17-ketosteroids. Therefore, there 
is a lack of 11-hydroxylase in this type 
of the disease, and the presence of 21- 
hydroxylase is indicated by these re- 
sults. Thus, there is a difference in the 
enzymatic defect in the two forms of 
the disease, although in both viriliza- 
tion is a common feature. 

The studies indicating the blocks in 
biosynthesis of hydrocortisone in this 
disorder of man point to a pathway 
for such biosynthesis in man, which is 
probably identical with that described 
for beef in the perfusion studies of 
Hechter. 

The Production of 20-Alpha and 20- 
Beta Reduced Hydrocortisones by Hu- 
man Adrenal Incubates and Their 
Relationship to Hypertension. JosePH 
C. Toucustone, Pu.D., ann D. Y. 
Cooper, M.D. (Harrison Department 
of Surgical Research, School of Medi- 
cine, University of Pennsylvania). 
Toluene: propylene glycol paper chro- 
matograms of extracts of incubated 
adrenal tissue slices have invariably 
shown zones which absorbed ultra- 
violet light at 245 my which were more 
polar than hydrocortisone. Elution of 
these zones and rechromatography in 
the system chloroform: formamide re- 
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sulted in the separation of four well 
defined spots absorbing ultraviolet 
light at 245 mu. The two least polar 
of these four substances have been 
identified as 
21-tetrol-3-one and its 208-epimer by 
characteristic mobilities in paper chro- 
matograms as the free alcohol and as 
their acetates. These gave no reaction 
with blue tetrazolium. On oxidation 
with sodium bismuthate, both sub- 
stances gave 
\7-dione. The absorption spectrum in 
sulfuric acid of these substances and 
their oxidation products were identical 
with the spectrum shown by the ref- 
erence steroids. The identifications 
were substantiated by infrared spec- 
trometry performed by courtesy of Dr. 
T. F. Gallagher. The production of the 
20a-epimer was 33 yg. per gram of 
incubated tissue, while that of the 20,- 
epimer was 36 ug. per gram. The addi- 
tion of corticotropin to the incubation 
medium caused a 100% increase in the 
production of these metabolites. Pre- 
liminary calculations indicate that with 
an increase in the blood pressure of 
the patient from whom the adrenal 
was removed there was an increased 
production of the 20 reduced hydro- 
cortisones. This is different from the 
negative correlation we have previously 
reported for production of hydrocorti- 
sone bythe same incubates. 


Enzymatic Reduction of Steroid 
Aldehydes. Joun J]. Scunemer, M.D., 
Pu.D., (Department of Medicine, 
Jefferson Medical College). Following 
the observation that — cortisone-21- 
aldehyde rapidly is reduced to corti- 
sone in the presence of a soluble 
enzyme from rat liver and dihydrodi- 
phosphopyridine nucleotide (J. Am. 
Chem. Soc., 75, 2024, 1953) a more 
detailed study of this reaction has been 
made. 

The enzyme is stable at 50° at neu- 
tral pH, is precipitated by ammonium 
sulfate at 0.4 to 0.55 saturation and 


retains its activity following dialysis 


and lyophilization. In addition to re- 
ducing the above aldehyde, it can 
reduce the aldehyde group of A'- 
pregnadiene - 17@-ol-21-al-3,11, trione 
and of 3-ketobisnor-4-cholene-22-al. The 
triterpene gummosogenin the 
adrenal hormone aldosterone were un- 
affected. These reductions also were 
catalyzed by crystalline liver alcohol 
dehydrogenase and to a minor extent 
by crystalline veast alcohol dehydro- 
genase under the above conditions. 

All attempts to demonstrate the for- 
mation of the steroid aldehyde by in- 
cubating the corresponding alcohol 
with the above enzymes plus diphos- 
phopyridine nucleotide at a pH in the 
range § to 9 have failed. 
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BOOK REVIEWS AND NOTICES 


LABORATORY APPLICATIONS IN CLINICAL 
Pepiarrics. By Irvinc J. Woiman, M.D. 
Pp. LOL9. New York: McGraw-Hill Book Co., 
Inc., 1957. Price, $15.00. 

Tue author has undertaken the monumental 
task of writing a textbook of laboratory meth- 
ods and their application to clinical problems 
in pediatrics. The scope of this volume may 
be evident from a listing of the major sec- 
tions: Red Cells and Hemoglobin; Blood 
Grouping; Transfusions, and Erythroblastosis; 
Leukocytes; Blood Clotting and Hemorrhagic 
Disorders; Spleen; Bone Marrow; Urine and 
Urine Analysis; The Kidney and Its Diseases; 
Cerebrospinal Fluid; The Liver and Its Dis- 
eases; Blood Chemistry: Organic and Inor- 
ganic Constituents; Vitamins; Gastrointestinal 
Tract; Endocrine System; Infectious Diseases; 
Chemotherapy; and Obscure Diseases and 
Poisonings. 

This volume reflects the extensive experi- 
ence of the author. It would be of value es- 
pecially to general physicians whose practice 
includes the clinical care of infants and chil- 


dren. C2. 


THe Kipney: AN OutTLINE OF NORMAL AND 

ABNORMAL STRUCTURE AND FuNCTION. By 
H. E. pe Warpener, M.D., St. Thomas’s 
Hospital, London. Pp. 338; 74 ills. Boston: 
Little, Brown and Company, 1958. Price, 
$10.00. 

Tuts compact book is an outline of renal 
function and structure of the normal and 
diseased kidney, written in a style for easy 
reading and should be very useful to the stu- 
dent as well as the practitioner who does not 
specialize in renal disease. 

The book contains a concise description and 
discussion of methods employed for determin- 
ing kidney function and many valuable prac- 
tical points suggesting the author’s intimate 
clinical experience with tests of renal function. 

In addition to the four main syndromes 
which occur in renal disease, the section dis- 
cussing the relationship between disturbances 
! renal function and electrolyte disorders is 
handled in an informative manner. 

The latter part of the book has short clinical 
vapters devoted to specific renal diseases 

d to generalized diseases which manifest 

nal abnormalities. These chapters will be 

\pful as a quick and up-to-date reference. 


LG. 


A Docror Speaks His Minp. By Rocer I. 
Lee, M.D. Pp. 120; 1 ill. Boston: Little, 
Brown & Co., 1958. Price, $3.00. 


Tue author well describes his book as 
“musings, mostly mundane, but related to 
medical matters, especially concerned with a 
changing medical profession attempting to 
accommodate itself to a changing society and 
to scientific advances. The musings are mostly 
mild, but at times militant in defense of 
the medical profession and the best care of 
the patient.” They are also charming, well- 
written, entertaining, usually accurate, most 
of them regrettably brief, at times challeng- 
ing in their vision, never pedantic. They even 
lend themselves to being read aloud (try 
“Crusades” first). Laymen as well as physi- 
cians will enjoy this new book by the author 


of “The Happy Life of a Doctor.” R.K. 


Tue Heacinc or Wounps. Edited by Martin 
B. Px.D., Professor of Bio- 
chemistry, Stritch School of Medicine of 
Loyola University, Chicago. Pp. 202; 43 ills. 
New York: McGraw-Hill Book Co., 1957. 
Price, $7.00. 

A creat deal of basic information about 
the processes involved in the healing of 
wounds has accumulated during recent years. 
In this small volume a group of ouitstanding 
investigators have critically appraised much 
of the work in this area. Included are discus- 
sions of the Metabolism of Proteins and 
Amino Acids during Wound Healing, the Role 
of Ground Substance, Vitamin C, and Col- 
lagen in Wound Healing, and of the Hormonal 
Influences in Granulation Tissue Formation. 

Clinicians, biochemists, histologists and 
others interested in the phenomena associated 
with wound healing will find this an ex- 
tremely interesting and valuable book. 


Eri0LoGy AND TREATMENT OF LEUKEMIA. 
Edited by Watrer J. Burverre, Pu.D., 
M.D., F.A.C.S., Professor and Head of the 
Department of Surgery, University of Utah 
College of Medicine. Pp. 167; 14 ills. St. 
Louis: C. V. Mosby Co., 1958. Price, $4.00. 
Tue Proceedings of the First Louisiana 

Cancer Conference are recorded in this vol- 

ume. The presentations are all of unusually 
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high quality and poe discussions of Viruses 
and Cancer ( (by J. T. Syverton), the Etiology 
of Leukemia (by the late Arthur Kirsch- 
baum), the Infectious Concept of Leukemia 
(by L. Gross), and the Diagnosis of Leukemia 
(by C. S. Sprague). Leukemia therapy is dis- 
cussed by several workers well-known in the 
field, namely, A. Gellhorn, J. V. Schlosser, 
Morwenna Till, J. Burchenal, and W. R. 
Arrowsmith. Finally, there is an excellent 
summary appraisal of current knowledge re- 
garding the etiology and treatment of leu- 
kemia. 

This volume is recommended to all who 
are interested in the leukemia problem. 


C.Z. 


HorMONE PRODUCTION ENDOCRINE 
Mours, VOL. 12, CoLLoguiA ON ENDOCRIN- 
oLocy. Edited by G. E. W. WotsTENHOLME, 
O.B.E., M.A., M.B., B.CH., AND MAEVE 
O'Connor, B.A. Pp. 351; 60 ills. Boston: 
Little, Brown and Co., 1958. Price, $9.00. 

Tue latest of this important and interesting 
series of Symposia concerns itself with’ hor- 
mone production in various endocrine tumors. 
The hormonal aspects of pituitary, thyroid, 
adrenal, ovarian, testicular, and islet cell 
tumors are considered. Much recent bio- 
chemical information is correlated with the 
older physiologic and pathologic knowledge. 
The presentations are all authoritative and 
their value is further enhanced by the inclis- 
sion of the general discussion which followed 
each paper. 

In addition to the usual index for the ma- 
terial included in this volume, there is ap- 
pended a comprehensive index for Vols. 1 
through 12. Endocrinologists, biochemists, and 
others interested in laboratory and _ clinical 
problems associated with functional tumors 
will find much of value in this volume. 


C.Z. 


On THE UrtiLiry oF Mepicat History. Mon- 
ograph 1. Institute on Social and Historical 
Medicine. Edited by GaLpston, M.D. 
Pp. 73. New York: International Universi- 
ties Press, Inc., 1957. Price, $2.00. 

Tus is the first of a series of monographs 
devoted to the proceedings of the Institute 
on Social and Historical Medicine, held at the 
New York Academy of Medicine. It contains 
six lectures whose titles are informative and 
significant: On the Utility of Medical History; 
Purposes and Values of Medical History; A 
Critique of Medical History; Psychology and 
Medical History; On the Teaching of Medical 
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History; and Historians, Imperialists 
Prophe ts. Two are by Professors of Medical 
History, one, by a Professor of Philosophy, one 
by a Professor of Health Education and two 
authors are respectively the Executive Secre- 
tary of the Committee on Information and 
Chairman of the Section on Historical ‘and 
Cultural Information of the New York 
Academy of Medicine. Lack of space restricts 
the reviewer to cite only those few  signifi- 
cant thoughts in the text: when properly pre- 
sented medical history counterbalances the 
effects of specialization and helps the medi- 
cal man to synthesize for himself an organic 
conception of medicine. The history of medi- 
cine can lay bare the origins of medical ideals 
and values and explain their role and signifi- 
cance. Disquieting but irrefutable is the 
thought that in this country the language bar- 
rier makes access to other than English litera- 
ture difficult and that, concomitant with the 
loss of Latin and Greek the familiarity with 
older periods has also suffered; these are 
some of the factors which are tending to 
transform the doctor into a diagnostic and 
therapeutic technician. Better proofreading 
should have protected one writer against his 
misspelling of “syphilis.” R.K. 


Docror AND PATIENT IN SovierT Russia. By 
Mark G, Fievp. Pp. 266. Cambridge, Mass.: 
Harvard University Press, 1957. Price, $5.00. 

Tus is a study in the sociology of the 
medical profession in Russia, not an assess- 
ment of Soviet medicine or its techniques. It 
is based upon a varied source material: inter- 
views with over 1600 former Soviet citizens, 
lay and medical, at the time displaced in 

Munich, Germany, or in New York City; a 

discerning study of Soviet publications; and 

a 4-week visit in Russia, a third of the time 

as a member of an American medical mis- 

sion in 1956. The work was done under the 
aegis of the Russian Research Center of Har- 
vard University. Part 1 deals with the organ- 
ization of medical service, first in Tsarist 

Russia, then its development under the 
Soviets. Part 2, on the physician, takes up the 
medical profession and its transformation into 
an employee group (sharply down-graded, so 
that it is am cacy both in low prestige as 
well as salary to primary school teachers in 
the United St: baat overwhelmingly limited to 
women as a stop-gap before marriage and 
an added side source of income after mar- 
riage); the recruitment of medical personnel 
and its allocation; the prerequisites for med- 
ical practice (remuneration, facilities and in- 
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strumentation ); cooperation of medical and 
ancillary personnel, and the manner of dis- 
pensing of professional services; the 
dilemma in which the physician constantly 
finds himself between his responsibility to the 
State and the care of the patients whose ex- 
cused absence from work depends upon med- 
ical certification of illness, frequently feigned. 
Part 3 considers the viewpoint of the patient: 
the brand of medicine disposed at different 
social levels: officials, secret police, intelligen- 
sia, several grades of workers, collective 
farmers; the availability and competence of 
physicians in relation to patients and_ their 
social levels, and rapport between physician 
and patient. There are some interesting data 
on the reactions of displaced Russians to 
German socialized medicine, largely favorable, 
and to American medicine, largely unfavor- 
able. This book is a valuable contribution to 
historical, medical social literature that 
deserves careful reading not only by physi- 
cians but legislators and all who are con- 
cerned with any phase of the social aspects 


of medical care. R.K. 


Reapincs In Mepicat Care. Edited by the 
Committee on Medical Care Teaching of the 
Association of Teachers of Preventive Medi- 
cine. Foreword by Georce Packer Berry, 
\I.D., Dean, Harvard Medical School. Pp. 
708; 33 ills. Chapel Hill: The University of 
North Carolina Press, 1958. Price, $6.50. 


\n anthology of selected writings on prob- 
lems of medical care in the United States, 
this volume gathers together many and var- 
ied documents on topics of public health im- 
portance. Compiled during the past decade 
by the Committee on Medical Care Teaching 
of the Association of Teachers of Preventive 
Medicine, these publications, studies dating 
back to the 1920's as well as more recent 
papers, provide a broad base for an under- 
stinding of current problems in providing 
alequate, comprehensive medical care for 
|. Previously scattered in numerous technical 
ks, journals and monographs, these re- 
ports, culled by a group of experts, offer 
representative selections from a wide field of 
health interests. 

hirteen chapters focus on challenging 
problems facing the health professions today 

tomorrow: Problems in Medical Care, 
neral Background; The. National Health 
I ture; Adequacy of Medical Care; Costs of 
lical Care; The Medical Care Team; Hos- 
» ls: Coordination in Health and Medical 
vice; Care of Long-Term Illness; Rural 
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Medical Care; Public Medical Care; Medical 
Care in Industry; Medical Care Insurance; 
Principles and Proposals. Adequate footnotes 
and an index are appended to the text. 

In his Foreword to this valuable book, Dean 
Berry writes: “By 1980—less than 25 years 
from now—it is reliably estimated that the 
population of the United States will have 
grown from 173 to 240 million. Medicine must 
prepare at once for the largest increase in 
population in our history. . . . The upgrading 
of our people in terms of education, occupa- 
tion, and income betokens increased demands 
for medical services. Indeed, many of our 
people now regard the opportunity for good 
health as their basic human right. . . . It is 
implicit that the physician as a citizen must 
bring to bear on social problems his special 
education, proficiency, and responsibility. He 
is expected to advise his community, his state, 
his nation—expected to play a role of leader- 
ship as our democratic society endeavors to 
extend the benefits of expanding scientific 
knowledge to the service of mankind.” 


FR. 


ANNUAL Review or Briocnemistry, Vol. 26, 

1957. Edited by j. Murray Luck, Frank 
W. ALLEN AnD Gorpon MACKINNEY. Pp. 
768; illustrated. Palo Alto, Calif.: Annual 
Reviews, Inc., 1957. Price, $7.00. 

Tus is the latest volume in this series 
which annually undertakes to review progress 
in important areas of biochemistry. Included 
are critical appraisals of investigations dealing 
with Biological Oxidations, Proteolytic En- 
zymes, Lipide Metabolism, Carbohydrate 
Metabolism, Water Soluble Vitamins, Fat 
Soluble Vitamins, Nutrition, Chemistry of 
Proteins, Amino Acid Metabolism, and Chem- 
istry of Carbohydrates. 

Other chapters assess the recently reported 
work on Nucleic Acids, the Biochemistry of 
Steroid Hormones, Haem Pigments and Por- 
phyrins, and the Biochemistry of Muscle. Of 
especial interest are the sections on “Bio- 
chemistry in the U.S.S.R.,” and “Clinical 
Applications of Biochemistry,” as well as the 
splendid prefatory chapter in which Sir 
Rudolph Peters writes a personal review of 
“Forty-Five Years of Biochemistry.” 

All workers in biochemistry and_ related 
disciplines will find this volume to be as use- 
ful and invaluable as its predecessors. C.Z. 


ESSENTIALS OF GYNECOLOGY. By E. STEWART 
TayLor, M.D., Professor and Head of the 
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Department of Obstetrics and Gynecology, 
University of Colorado School of Medicine. 
Pp. 502: 343 ills., 4 in color. Philadelphia: 
Lea & Febiger, 1958. Price, $12.00. 

Ar first examinations Taylor's “Essen- 
tials of Gynecology” appears to be quite 
similar to other textbooks already  avail- 
able, but as one studies it certain differences 
become obvious. It has been prepared for 
the use of medical students and family physi- 
cians and as a consequence is somewhat less 
inconclusive than some texts. The common 
gynecologic conditions are discussed in 
enough detail to cover each completely and 
basic information concerning the fre- 
quently encountered lesions is included. The 
diagnostic and therapeutic procedures dis- 
cussed are, for the most part, those which 
can be carried out without complicated equip- 
ment or large laboratories, and an attempt 
has been made to emphasize studies which 
can be performed in the physician’s own 
office. 

In addition to discussions of the disease 
processes which affect the various portions 
of the genital organs there are excellent chap- 
ters on the influence of the adrenal, pituitary 
and thyroid glands on genital function and 
another on pediatric gynecology. The text 
is well written, complete and interesting but 
there are numerous typographical errors such 
as “pyrometrium” and pruritus is consistently 
called “pruritis.” The material is well illus- 
trated with cuts, black and white prints and 
photomicrographs; unfortunately many of the 
latter are not clearly reproduced. 

Although this is basically an excellent text, 
there are several improvements which might 
be considered for subsequent editions to make 
it more valuable for relatively inexperienced 
physicians. In many instances either the rec- 
ommendation of a drug or the dosage is 
indefinite. The author often avoids using 
familiar names for indications “. . . 0.625 to 
1.25 mg. of one of the oral natural or syn- 
thetic estrogens every day for three wecks 

. .” He also uses terms such as “appropri- 
ate antibiotic therapy,” and others. Another 
serious omission is what appears to be a 
studied attempt to avoid mentioning emo- 
tional problems such as frigidity, dyspareunia 
and premenstrual tension. No mention is 
made of psychogenic causes of pruritus, infer- 
tility and other conditions. Operations for 
fistulas, pelvic relaxations, uterine cancer, 
tubal obstruction and benign uterine tumors 
are described in considerable detail but I 
was unable to find a description of the tech- 
nique for diagnostic curettage which cer- 
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tainly is a procedure which family physicians 
should be able to perform. 


IN Wutre: THe Lire oF GENERAL 
Greorce MILLER SrerRNBERG. By JoHN M. 
Gipson. Pp. 277; 1 ill. Durham: Duke Uni- 
versity Press, 1958. Price, $6.75. 

Tus is an excellent biography of General 
George M. Sternberg, whose career was one 
of the most illustrious and distinguished in 
the history of the United States Army Medical 
Service. 

A pioneer bacteriologist, and later Surgeon 
General of the Army, he played a major role 
in the yellow fever research of his period. 
Many of his contributions to the medical lit- 
erature appeared in the pages of this Journal. 
In addition to his specific scientific investiga- 
tions, however, General Sternberg exerted 
a highly important and favorable influence on 
the progress of American military medicine. 

All who are interested in medical history 
and in the lives of those who made significant 
contributions to it will find this an enjoyable 
book. C2. 


PERIPHERAL CIRCULATION IN HEALTH AND 
DisEAsSE. By WALTER Repiscu, M.D., Asso- 
ciate Professor of Clinical Medicine, New 
York University Medical College and 
Francisco F, TANcco, M.D., B.S., Assistant 
Professor of Medicine, University of the 
Philippines Medical School. Pp. 154; 25 ills. 
New York: Grune & Stratton, Inc., 1957. 
Price, $7.75. 

Tuis book differs in form from most others 
devoted to peripheral circulatory diseases. In 
place of discussions of pathophysiology, clin- 
ical manifestations and treatment under head- 
ings of individual disease entities, the authors 
have divided their work into five principal 
sections: 1) basic aspects of peripheral blood 
flow, 2) pathologic alterations in peripheral 
blood flow, 3) physiologic responses to dis- 
turbances in blood flow, 4) management and 
therapy. 5) The final section is a special 
study on the anatomic basis of the peripheral 
circulation in man based on radiographic 
methods including microradiographic _tech- 
niques. This approach has much to recom- 
mend it but there are certain disadvantages 
There is much repetition under the various 
headings. The clinical descriptions ar 
sketchy. One cannot use the book as a ref 
erence text on vascular disease. For example 
the index contains no reference to the treat 
ment of chronic venous insufficiency or th 
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treatment of peripheral arterial embolism. 
Despite these shortcomings, the authors 

have provided a good summary of current 

knowledge of the peripheral circulation. 


N.L. 
CurmicAL ENpocrinoLocy. By E. 
Pascukis, M.D., ABRAHAM Rakorr, 


M.D., and ABRAHAM Cantarow, M.D. Jef- 
ferson Medical College of Philadelphia. 2nd 
ed. Pp. 941; 274 ills. New York: Paul B. 
Hoeber, Inc., 1958. Price, $18.00. 

Tuts is the second edition of a successful 
textbook in endocrinology; the format is 
similar to the first edition, excepting that it 
has been brought up-to-date. Clinical aspects 
of endocrinology are well presented with 
good correlation between signs and symptoms, 
and basic endocrine physiologic mechanisms. 
The list of references is sufficiently complete 
to suggest valuable reading for students. Of 
particular interest is the section on the Pla- 
centa, and Hormonal Findings of Pregnancy, 
physiologic and clinical information rarely 
available in textbooks. This book is consid- 
ered to be eminently satisfactory for students 
and clinicians alike.” W.P. 


A Text-spook oF X-Ray D1acGnosis. By 
Brirish Aurnors. Edited by CocHrane 
Suanks, M.D., F.R.C.P., F.F.R., Director, X- 
Ray Diagnostic Department, University Col- 
lege Hospital, London and Perer KERLEy, 
CVO. CBE. M.D. FRCP. FFR., 
D.M.R.E., Director X-Ray Department, 
Westminister Hospital; Radiologist, Royal 
Chest Hospital, London. 3rd ed. Pp. 510; 553 
ills. Philadelphia and London: B. 
Saunders Company, 1957. Price, $18.00. 
Tuts is Volume I of the 3rd edition of 

this text which is one of the two or three 

standard large comprehensive textbooks of 

X-ray diagnosis in the English language. 

Volume I deals with the central nervous 

system, the teeth and jaws, the eye, the ac- 

cessory nasal sinuses, and the ear and tem- 
poral bone. The last edition of this work 

was published in 1950. 

{he present edition of Volume I differs 
from its predecessors. Part 1 on the central 
nervous system includes a discussion of the 
normal and pathological skull and its con- 
te The sections on encephalography and 
ven‘riculography and carotid angiography are 
co: prehensive and a good general bibliog- 
raphy is provided. 

ve section on the eye deals only with 
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foreign body localization. The section on the 
mastoids and temporal bone unfortunately 
does not go into the technique or the interpre- 
tation of a number of valuable special en 
jections developed on the Continent and in 
Sweden, and now widely used in this country. 
A good introductory bibliography is pro- 
vided. HLS. 


Cumurcire D’EXERESE DANS LA TUBERCULOSE 
PULMONAIRE: TECHNIQUE, INDICATIONS, RE- 
sucrats. By D. Honoré, Chief of the De- 
partment, University of Liege. Pp. 216; 11 
ills. Paris: Masson et Cie, 1958. Price, 
3.300 fr. 

In this book, Professor Honoré, who has 
had an extensive experience with pulmonary 
tuberculosis, reviews his results with 585 
resections at the University of Liege during 
the 6-year period from 1949 to 1954. His 
experience appears to be similar to that of 
American surgeons in the same field. The 
operative technique used and the indications 
and pre- and postoperative care outlined are 
generally acceptable. There are 10 simple 
drawings of the pulmonary anatomy. 

The major portion of the book is devoted 
to an analysis of the results obtained. The 
over-all results were commendable, with a 
low operative mortality and a high percentage 
of arrest of the disease. The great value of 
the study is in the analysis of the influence 
of the specific indication and degree of bac- 
terial resistance to antimicrobial agents, upon 
the result obtained. JJ. 


Tue Rupotpn Maras History oF MEDICINE 
iN Louisiana, VotuME I. Edited by 
Durry, Pu.D., Associate Professor of His- 
tory, Louisiana State University. Pp. 522; 
14 ills. Baton Rouge: Louisiana State Uni- 
versity Press, 1958. Price, $10.00. 

Tuts book, the first volume of a compre- 
hensive two-volume work, traces the sentinel 
history of Louisiana from the initial settle- 
ment in 1699 through the first quarter of 
the nineteenth century. In preparing this 
volume, the editor has drawn upon the rich 
historical collection gathered by the late Dr. 
Rudolph Matas, along with other available 
primary sources. Publication of the work has 
been made possible by a trust fund estab- 
lished by Dr. Matas in 1953. 

Volume I presents an accurate and read- 
able account of early medical practice in 
Louisiana. Dr. Duffy has eineiel a unique 
study, fusing the historian’s understanding 
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of the French, Spanish and American periods 
in Louisiana history with the health condi- 
tions of those times. The second volume, to 
follow, will bring this account up to the 
present century. 

This definitive work will be especially in- 
teresting to students of American and medi- 
cal history and to workers in public health. 
The book is attractive in composition, well 
illustrated, and includes a useful Bibliography 
and Index. F.R. 


Le SYNDROME DE GUILLAIN-BARRE. By R. 
Comautt, A. Larcan et P. Davinov. Pp. 
200. Paris: Masson et Cie., 1958. Price, 
2000 fr. 

Tue form of polyneuritis with which this 
monograph is concerned is the subject of 
many controversial issues. Not even its title 
is a matter of general agreement. It is proper, 
therefore, that the subject be investigated 
from time to time in order to determine 
what light can be shed on the nature of the 
Guillain-Barré syndrome. 

The authors divide the cases of this form 
of polyneuritis into two groups: (1) those of 
unknown cause, presumably the classical 
forms of the disease, and (2) secondary 
forms due to many causes. They recognize 
several forms of the disease: (1) spinal 
radicular, (2) spinal and mesencephalic, (3) 
pure mesencephalic, and (4) abnormal forms. 
They reject the concept that Landry’s paraly- 
sis is a form of Guillain-Barré neuritis. The 
cause of the pure form of the disease cannot 
be determined on the basis of our present 
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proucH, M.D., and ToxeEMIAS OF 
NANCY. Edited by Louis M. Hetuman, M.D. 
Pp. 250; 47 ills. New York: Paul B. Hoeber, 
Inc., 1958. Price, $18.00 a year. 

Tue second book in the Hoeber quarterly 
series “Clinical Obstetrics and Gynecology” 
includes sections on the Toxemias of Preg- 
nancy edited by L. M. Hellman and on 
Fibromyomas of the Uterus edited by R. A. 
Kimbrough. Each of the 31 contributors has 
a particular interest in the portion of the 
symposium prepared by him and in many 
instances has made outstanding contributions 
to our understanding of the specific problem. 

in the section on Fibromyomas the various 
methods for and treating the 
tumors are considered. Operative techniques 
for myomectomy and for vaginal and abdom- 
inal hysterectomy are described and a dis- 
cussion on radiation therapy is included. The 
effect of the tumors on pregnancy is 
considered. 

Much of the section on toxemias of preg- 
nancy is devoted to the physiologic changes 
which produce the characteristic signs and 
symptoms of the condition. The alterations in 
fluid and electrolyte metabolism in renal func- 
tion, in hormone production, in uterine and 
cerebral circulation and in the vascular system 
in general are described. Prophylaxis against 
toxemia and treatment of —preeclampsia- 
eclampsia and of hypertensive and renal dis- 
ease are discussed. 

In general this volume is well prepared 
and edited. The presentations are interesting, 
informative, practical and adequately illus- 
trated with charts, line drawings, roentgeno- 


diagnosing 


also 


knowledge. grams and photographs. It should prove val- 

Among the secondary forms of the disease uable as a means by which practicing physi- 

ec are included such causative factors as (1) cians, both obstetricians, gynecologists and | 
. toxic agents: mercury, ACTH, thallium, and — others, can obtain authoritative up-to-date 
is triorthocresyl phosphate, (2) physical agents, information on the subjects considered. * 
ae (3) trauma, (4) infections, and (5) meta- ].W. re 
bolic conditions. r 

This is a useful and well-reasoned mono- 

graph which records the controversial issues Tue Brovocy or Hair Growru. Edited by 
fairly, but which sheds no new light on cause WILLIAM MontTaAGNA AND Ricnarp A. Et = a 
a or pathogenesis. The discussion of the second- Arnold Biological Laboratory, Brown Uni- a 
ary forms of Guillain-Barré polyneuritis is versity, rovidence, Fp. 520; illustrated 
4 particularly valuable, and reveals convincingly New York: Academic Press, Inc., 1958 F o 
the basis for regarding the disorder as a Price, $15.00. 3 ol 

: syndrome. The monograph will be found Tue Biology of Hair Growth, a volume 4 2 
helpful to neurologists and internists. It can produced by a group of experts in this field a 

be warmly recommended. B.A. illustrates how concentrated study of a sing] - 


element of a complex organ such as the ski! 


may produce so much information. The con ' by 
tent of this volume consists of papers pri c 
CLINICAL OBSTETRICS AND GYNECOLOGY, JUNE, sented at a Conference on the Biology « 4 
1958, VotuMeE 1, No. 2. FisromyoMas or Hair Growth, sponsored by the British So D 


THE Urervus. Edited by Roperr A. Kim- ciety for Research on Aging, which was hel 
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at the Royal College of Surgeons in London 
on August 7, 8 and 9, 1957, supplemented 
by other material. It is intended to serve as 
a source reference for all those interested 
in research on hair and hair growth. Space 
does not allow full listing of all the subjects 
covered but they range from the embryology 
of hair to the aging of the human scalp. It 
is a well-illustrated, documented and indexed 
storehouse for almost every aspect of the 
anatomy, chemistry and factors affecting hair 
growth. Many of the subjects deal with man 
but some are concerned with certain animals. 
Montagna’s summary ties the material to- 
This collation alone is worth the 
price of the book. In a field in which so much 
progress is being made, there is little to 
criticize, inasmuch as the authors are cogni- 
zant of the gaps in our knowledge and have 
not made elaborate, unwarranted claims. This 
book should serve as a stimulus to anyone 
interested in the subject of hair; physicians. 
veterinarians, and those interested ‘in’ furs, 
textiles (wool) and hair products. 


gether. 


H.B. 


CereBRAL VASCULAR Diseases. Transactions 
of the Second Conference held under the 
Auspices of the American Heart Association, 
Princeton, N.J., January 16-18, 1957. 
Invinc Wricutr, Chairman, Ciark H. 
Mintikan, Editor. Pp. 224. New York and 
London: Grune & Stratton, Inc., 1958. 
Price, $4.00. 

Tuose who read the transcript of the First 
Conference have undoubtedly been looking 
forward to reading those of subsequent con- 
ferences, and this one will unquestionably 
live up to their high expectations. Gathered 
at the second meeting were 40 investigators 
who have been blazing a trail in the field 
of cerebral vascular disease. Included 
amongst these were Sir Russell Brain of Lon- 
don, Dr. Gustav Nylin of Stockholm, and 
Dr. Luis G. Sabathie of Rosario, Argentina. 
The topics covered included those of nomen- 
clature, pathology, estimation of cerebral 
blood flow and cerebral blood pool, experi- 
mental disease and dysfunction, relationship 
of hypertension to cerebral vascular disease, 
int-rmittent cerebral ischemia, and therapy, 
including anticoagulants, enzymes, surgery 
and rehabilitation. Also included in the volume 
wit, the transcript of the Conference is the 
llent Classification and Outline of Cere- 
iscular Diseases prepared by an ad hoc 
unittee established by the Advisory Coun- 
©! tor the National Institute of Neurological 
|)'s-ases and Blindness, Public Health Service. 
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The whole volume is highly recommended to 
all physicians since it contains much new in- 
formation regarding basic mechanisms, diag- 
nosis and therapy in a field in which very 
promising advances are being made. T.D. 


ADMINISTRATIVE MEDICINE: TRANSACTIONS OF 
THE CONFERENCE, OcTroBer 29, 30 


AND 31, 1956, Princeton, NEW JERSEY. 
Edited by Grorce S. Stevenson, M.D., 
National International Consultant, 
National Association for Mental Health, 


New York, N.Y. Pp. 197. New York: Josiah 

Macy, Jr. Foundation, 1958. Price, $3.75. 

Tue preface explains the goal of the mul- 
tidiscipline approach to urgent problems in 
the field of medicine and health by a con- 
ference group of 28 participants, experts in 
their respective fields of Administrative Medi- 
cine. The conference covers 2 days. 

The theme of this conference is Mental 
Health. Subjects discussed were Mental 
Health Elements in Administration of General 
Health, The Administrative Role in the 
Management of a Mental Hospital and the 
Co-ordination of Local Resources. 

The informal presentation of each subject, 
the interruptions by participants in the form 
of questions, criticisms, or comment, and 
general discussion are recorded and published 
verbatim. 

Inasmuch as there is no summary of stated 
subjects, this book must be read thoroughly 
to realize the importance and scope of the 
problems presented. The book has an auto- 
biographical sketch of participants, references, 
and index. 

Should be of considerable interest to all 
persons in the field of Administrative 
Medicine. D.S. 


To Work IN THE VINEYARD OF SURGERY: 
THe REMINISCENCES OF |. COLLINS WARREN, 
1842-1927. Edited, with appendices, notes, 
and comments, by Epwarp D. CHurcHILt, 
M.D. Pp. 288; 3 ills. Cambridge: Harvard 
University Press, 1958. Price, $6.00. 

Tuts book possesses a triple interest, ap- 
pealing both to a wide range of physicians 
and to historians and general pal It is 
concerned chiefly with a member of one of 
the most noted medical families in America— 
Massachusetts and Pennsylvania being the 
best exemplars of this characteristic—the 
younger John Collins being fifth in the list 
of 6 generations of the medical Warrens. I 
have found the annotated list on page IX a 
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useful guide amid the Johns and Jonathan, 
especially in the earlier chapters. The book’s 
title, which ].C.W. took from William Clowes, 
a 17th century “Maister in Chirurgerie,” is 
an apt choice for one whose life extended 
from the discovery of ether (when he was 
only 4 years old, to be sure) through one of 
the most fruitful periods of surgical advances. 
Anesthesia was destined to “conquer” pain, 
though its progress still continues. The way 
to control infection was outlined and well 
explored for many applications that are still 
being developed for both medical and surgical 
diseases. Perhaps most important of all was 
the sound concept of pathology, “the study 
of the nature of disease,” that had been firmly 
established during ].C.W.’s professional life- 
time. It is now so developed that gross and 
microscopic anatomy, microbiology, physiol- 
ogy, biochemistry and biophysics, and mathe- 
matics are all contributing vigorously to medi- 
cal progress, and most departments of a 
University or Research Institute nowadays 
are so equipped at least to a considerable 
extent. 

Of the 23 chapters, the longest, on 19th 
Century Boston and its Surgery, starts with 
such details as the early geography of the 
town, through pictures, items such as “fixed 
basins,” archaic bathtubs, and rather primi- 
tive boys schools, eventually reaching the 
M.G.H., of which the first ].C.W. was a 
co-founder with James Jackson and the sec- 
ond J.C.W. on the active staff for 45 years. 
He noted the need for new activities, men- 
tioning 6 of the returning pupils of Louis 
(Bowditch, Jackson, Shattuck, Holmes, 
Hooper and Mason Warren) but deplored 
the lagging and lamentable state of opera- 
tive surgery. (See his article on a Century of 
Surgery, 1896.) The chapter ends with his 
entrance into Harvard College and a report 
of his meetings with Simpson (of chloroform 
fame) and Civiale, the inventor of the litho- 
trite. 

The footnotes by E. D. Churchill, here 
(as throughout the book) are found on al- 
most every page and are voluminous, being 
considerably longer than the text itself. Con- 
veniently differentiated by a smaller type, 
without restriction of topic, and pre pared by 
an experienced investigator who has obse rved 
widely and writes with charm and humor, 
these notes and comments to the reviewer 
constituted the more valuable part of the 
book. In fact. it is not an overstatement to 
add that they lift an often rather sluggish 
manuscript to an unusually entertaining level. 
This should not be regarded in any w: ay as 
a slur on the ability of the author of the 
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reminiscences. He had a long and successful 
surgical career that was recognized by the 
honors bestowed on him at home and abroad, 
and was “a greatly respected clinical surgeon, 
competent at the operating table and in the 
consulting room alike.” As he himself ex- 
pressed it in an unpublished letter to Harvey 
Cushing, “I have 8s a sort of John the 
Baptist, preaching in the wilderness, and I 
ani counting on you as the surgical Messiah.” 
J.C.W. was the prophet preparing the way, 
Cushing one of many who formed a sort of 
collective Messiah. Here it might be added 
that disproportionate space has been given to 
this one chapter as a sample of what might 
have been expected throughout the book. 
.C.W.’s most important service to the 
Harvard that his family has served so well 
for two centuries was his persistent and even- 
tually successful advocacy with Henry P. 
Bowditch of the “great undertaking on Long- 
wood Avenue.” The steps leading to the 
establishment of this new Harvard Medical 
School in 1906 are fully described in the 
last section of the Reminiscences. Three ap- 
pendices, written by the Editor, give a Bio- 
graphical Supplement, an account of The 
Start on the Cancer Problem (by the Cancer 
Commission), and a retrospect and a forward 
look, entitled: Two Cycles of Medicine at 
Harvard: 1846-1906, 1906- . With our 
taste buds stimulated by the Editor's glimpses 
into the future of medical progress, we can 
highly recommend this book to the physicians, 
historians, and general readers mentioned 
the first sentence of this review. E.K. 


ACTION OF RADIATION ON TissuEs: AN INTRO- 
DUCTION TO RApbIOTHERAPY. By A. LaAcas 
SAGNE AND G. Gricourorr. Translated by 
CLARENCE C. LusnpaucH, M.D., 
Gretcuen R. Riese, M.S., University of 
California (Los Alamos Scientific Labora- 
tory). Pp. 199; 17 ills. New York: Grune & 
Stratton, Inc., 1958. Price, $6.25. 


Tus is the first English translation of 
small book which has become a classic since 
its publication in French in 1941. 

The mechanisms of radiation injury and 
their: manifestations, are first discussed at the 
cellular level, then at the connective tissue 
level. A series of short but detailed chapters 
on radiation effects on each of the normul 
tissue systems follows, with a concluding 
chapter on effects on pathologic tissues. 

The book is so concise, complete and 
readable as to establish itself at once .s 
mandatory for every medical library, and 
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certainly for every physician interested in 
radiation therapy or radiobiology. An excel- 
lent bibliography, supplemented by the 
translators, is included. 

The book is an invaluable addition to the 
literature; many printings are to be expected, 
in the next of which some small errors in 
translation and usage will, it is hoped, be 


corrected. R.R. 


\ Sreneoscopic AtLAs OF HUMAN ANATOMY, 
SecTion LIV, THe THorax. By Davin L. 
Basserr, M.D., Stanford University, with 
photography by B. Grouper. Pp. 
290; 280 ills. Portland, Oregon: Sawyer’s, 
Inc., 1958. Price, $16.50, 
Tuts section of the Bassett Stereoscopic 
\tlas of Anatomy is the fourth of a pro- 
jected eight sections. It consists of 140 stereo 
pairs of color photographs of dissections of 
the thoracic region with a well labeled black 
and white explanatory diagram for each 
stereo pair. When viewed through the proper 
viewer, each pair of pictures 
three-dimensional — dissection 


becomes a 
available — for 
study. Both the dissections and the photog- 
raphy are excellent and the selection — of 
views is more than adequate to provide 
material for study which is second only to 
actual specimens. The fact that dissections 
of the heart and the lungs were done with 
the organs in situ adds definite interest. 


Cumicat Rapioctocy or ACUTE ABDOMINAL 
Disornpers. By BERNARD S. M.D., 
Ihe Long Island Jewish Hospital, New 
Hyde Park, New York. Pp. 352; 406 ills. 
Philadelphia: Lea & Febiger, 1958. Price, 
$15.00. 

Pur title Clinical Radiology of Acute Ab- 
dominal Disorders is a somewhat misleading 
one, the text actually covering a much broad- 
er field than that suggested by “Acute Ab- 
dominal Disorders.” There are four chapters. 
Chapter L deals with congenital disorders 
and a large segment of this chapter is con- 
corned with pediatric problems. Chapter 2 
covers neoplastic diseases (of the stomach, 

ill and large bowel, liver, pancreas, spleen, 
pr ritoneal and retroperitoneal spaces). In- 
matory disorders make up a large com- 
ponent of Chapter 3, (ulcerative colitis, gastric 
' duodenal ulcers, pancreatitis, and others ). 
ipter 4 includes “other subjects not cov- 
| elsewhere in the book” (traumatic dis- 
ers, foreign bodies and effects of drugs). 


( 
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The book discloses the wide range of inter- 
est of the author, who is also author of the 
text, “The Spine.” Appended to each section 
is a bibliography, allowing the student to 
delve tor more detailed information. The 
illustrations are good. The text reflects the 
mature experience of the author in radiologic 
diagnosis. On the whole, despite the wide 
subject: coverage, this is not a hodge-podge 
work, and should serve as a ready reference 
or as an orientation text for the radiologist 


and clinician. H.W. 


CaALLANbeER’s SurcicaAL ANATOMY. By Barry 
J. Anson, Pu.D., Professor of Anatomy AND 
Watrer G. Mappock, M.S., M.D., Profes- 
sor of Surgery, Northwestern University 
Medical School. 4th ed. Pp. 1157; 1047 ills. 
Philadelphia and London: W. B. Saunders 
Company, 1958. Price, $21.00, 

Tue authors have again succeeded in pre- 
senting a fine textbook which is of consid- 
erable value not only to surgeons but to all 
physicians. The basic plan of the text has 
been retained and many new and excellent 
drawings have been added. 

The section dealing with the anatomy of 
the breast has been expanded considerably. 
especially as regards the newer concepts of 
cancer spread and lymphatic drainage. 

The latest anatomical data pertaining to 
the diaphragm are reviewed, and their rela- 
tionship to esophageal hiatal hernia is stressed. 

The subjects of congenital cardiovascular 
lesions, funnel chest deformity, autonomic 
nervous system and varicose veins have all 
been brought up-to-date to meet the demands 
of recent interest and progress. 

This work represents a true anatomical 
pillar in every medical library. D.D. 


MoperN TRENDS IN GasTRO-ENTEROLOGY. 
Second Series. Edited by F. Avery JONEs, 
M.D., F.R.C.P., Physician to Central Middle- 
sex Hospital. Pp. 416, 146 ills. New York: 
Paul B. Hoeber, Inc., 1958. Price, 16.00. 
Tue text includes 24 chapters which, as the 
title implies, deal with subjects of current 
interest in gastroenterology. More than that, 
each subject is dealt with by an expert, most 
of whom reside in the United Kingdom but 
also included are such authorities as H. L. 
Bockus, E. Buchman, J. B. Kirsner, B. 
Pernow, W. L. Palmer, J. Waldenstrom and 
others. Many of the contributors such as 
W. I. Card, J. N. Hunt, S. Sherlock and 
I. J. Wood have written texts on the subjects 
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they discuss so well and so cogently in their 
respective chapters. The subject coverage is 
broad. Included are chapters on basic physiol- 
ogy as well as chapters on diagnosis and 
treatment. Some of these sections such as 
those on collagen diseases, steatorrhea and 
blind loop syndrome bring together groups 
of diseases with refreshing clarity. Other 
chapters are designed to bring the reader 
up-to-date on such ever present problems 
as peptic ulcer, regional enteritis, ulcerative 
colitis and carcinoma. Still other chapters are 
devoted to discussions of newly recognized 
problems such as carcinoid tumor and the 
lower esophagus lined by columnar epi- 
thelium. 

Professor Jones is to be commended on 
the excellence of both subject matter and 
authorship. I am certain that all students of 
medicine and surgery will find the reading of 
this book a rewarding experience. S.L. 


DERMATOLOGIE UND VENEROLOGIE. BaNp 11, 
Teg 2. By H. A. Gorrron anv W. 
SCHONFELD. Pp. 670; approximately 277 
ills. Stuttgart: Georg Thieme Verlag, 1958 
(Intercontinental Medical Book Corporation, 
New York, U.S. Agents). Price, $36.65. 

VoLuME 2, number 2, continues the high 
level presentation of number one. It con- 
tains indexes of authors and subject matter 
presented in both parts one and two. Volume 
two, part two, discusses: Diseases of un- 
known cause classified according to their 
morphology; papular skin diseases (lichen 
ruber planus and lichen nitidus ); hemorrhagic 
diseases; atrophies; scleroderma and _ sclero- 
derma-like diseases. Diseases of known 
cause: Parasitic skin diseases; mycoses of the 
skin, coccal diseases; sarcoidosis; acute vacil- 
lary diseases and zoonosis; virus diseases of 
the skin and tuberculosis of the skin. 


H.B. 


GRUNDLAGEN EINER PHYSIOLOGISCHEN CHIRUR- 
ciz. By Pror. Dr. René Lericue. Pp. 248. 
Stuttgart: Hippokrates Verlag, 1958. Price, 
DM28.60. 

Tuts book was published first in 1955 by 
Masson et Cie, Paris, under the title of 
Bases de la chirurgie physiologique—Essai 
sur la vie végétative des tissus. It was trans- 
lated into German by Priv. Doz. Dr. med. R. 
Ch. Behrend. The book is not a pathological 
physiology, but it represents an appeal 
to surgeons to approach the therapy of 
disease processes via the vegetative nerv- 
ous system. As therapy of this kind 
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affects the mechanisms which regulate 
the biology of the various tissues, the 
knowledge of this kind of physiology is of 
paramount importance. The author, therefore, 
inquires into the modus by which in humans 
a disease changes tissues. Special attention is 
paid to the vegetative biology of arteries, 
veins, capillaries, sympathic and peripheral 
nerves, connective tissue, cartilage and bone, 
to the growth of tumors, and to the biology 
of pain. Arteriovenous anastomoses and throm- 
bephlebitis are discussed in detail. In the last 
chapter methods of physiological surgery are 
discussed, namely the vasodilatory action of 
procain and operative procedures including 
operations for reactivation of endocrine 
glands. This stimulating book of a famous 
surgeon should be a valuable addition to the 
library of any physician. W.E. 


PHYSICO-CHIMIE BIOLOGIQUE ET MEDICALE. By 
Curistian BeENEzECH, of the Faculty of 
Medecine at Montpellier. Pp. 684; 235 ills. 
Paris: Masson et Cie, 1958. Price, 8000 fr. 

Tuis volume succeeds in building a bridge 
between the abstract physical chemical 
theories and laws and the practical aspects 
of their application to biology and medicine. 
The first part (102 pp.) of the book is de- 
voted to a reasonably full development. of 
the theoretical bases of the field, covering 
the topics of thermodynamics, reaction 
kinetics, and the electronic structure of mat- 
ter (including a discussion of stable and 
radioactive isotopes of interest in medicine 
biology ). 

The second part (211 pp.) considers the 
laws governing the behavior of matter in its 
three forms, gases, liquids and solids and 
applies these laws especially as they relate 
to homogeneous aqueous solutions, of ma- 
terials of biological interest such as plasma, 
urine, transudates, and others. It contains an 
excellent presentation of the spectrophoto- 
metric study of biological pigments, hemo- 
globin and its derivatives in particular. 

The third part (126 pp.) describes the 
phenomena included under the general term 
“colloidal,” including surface tension, adsorp- 
tion, ion exchange and the like. The fourth 
part (187 pp.) applies the previous material 
to the study of plasma and the intra- and 
extracellular fluid. The energy exchanges and 
enzymatic reactions of living tissues are also 
described. Finally, the exchange reactions in 
the lungs, kidneys, digestive tract and be- 
tween the cells and the extracellular fluids 
are discussed, along with regulatory mecha- 
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nisms involved in physicochemical homeo- 
stasIs. 

The printing and the physical appearance 
of the book are excellent, as is usual with 
these publishers. We can only hope for the 
appearance of an English translation which 
would make possible its more widespread 
appreciation in this country. J.B. 


Tne UrererovesicaL Junction. By Joun A. 
Huren, M.D., University of California. Pp. 
168; 96 ills. Berkeley and Los Angeles: Uni- 
versity of California Press, 1958. Price, 
$7.50. 

Tuts book is a complete study of the 
ureterovesical junction in health and disease. 
It is written specifically for the urologist and 
features the author's new concept about the 
cause and management of the distressing 
problem of reflux of urine up the ureters in 
various pathological states. The book gathers 
together all of the pertinent information about 
reflux that has been previously published. The 
illustrations are excellent, the book is clearly 
written and, whether one agrees or not with 
the author's ideas about reflux, this volume 
is a reading must for all urologists. T.H 


Tne Neurotocic EXAMINATION. By RUSSELL 
N. DeJonc, M.D., Professor of Neurology, 
University of Michigan Medical School. 2nd 
ed. Pp. 1078; 368 ills. New York: Paul B. 
Hoeber, Inc., 1958. Price, $20.00. 

In this book, Professor DeJong first pre- 
sents the anatomy and physiology of the 
central and peripheral nervous system and 
correlates this with the findings in the neuro- 
logic examination. Changes in structure and 
function are outlined and these in turn are 
correlated with abnormalities in the examina- 
tion, 

the author places special emphasis on 
sensory disturbances of central origin and 
changes that occur with involvement of the 
parietal lobe and the thalamus. Advances in 
Neuro-ophthalmology and in the neurologic 
ispects of Otology are presented. 

lhe author also presents the newer con- 

pts of the reticular formation and the dis- 
turbances of sleep and consciousness and also 

anatomic basis for psychomotor or tem- 
ral lobe epilepsy. Recent investigations con- 
rning the formation, absorption, and circu- 
ion of the cerebrospinal fluid, as well as 
wly developed chemical and spectrophoto- 
tric methods of value in this examination 
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are given in the chapter on spinal puncture 
and examination of the cerebrospinal fluid. 

This book will be welcomed by neurolo- 

gists, neurosurgeons, neurophysiologists, and 

particularly by the internists or the specialists 

interested in the neurologic aspects of disease. 
MSS. 


Nuclear Magnetic Resonance. (Ann. New 
York Acad. Sci., 70, Art. 4, Pp. 763-930, 
1958). By H. S. Gurowsky AND FREDERICK 
C. Nacuop, Conference Chairmen, and 16 
Others. 


Tuts volume consists of a series of papers 
which were presented at a conference held by 
the New York Academy of Sciences in November, 
1957. The phenomenon of magnetic resonance, 
requirements of instrumentation, and certain ap- 
plications of this new investigative tool are dis- 
cussed. 

Workers in physical organic chemistry will be 
particularly interested in these fundamental dis- 
sertations. 


Year Book of Pathology and Clinical Pathol- 
ogy (1957-1958 Year Book Series ). Edited 
by Wittiam B. Wartan, B. S., M.D. 
Pp. 478; 171 ills. Chicago: Year Book 
Publishers, Inc., 1958. Price, $8.00. 


Tus book consists of brief abstracts of the 
great majority of papers published during the 
“series vear™ on subjects of interest in Pathology 
and Clinical Pathology. The editor has again per- 
formed an excellent service to workers in these 
fields, all of whom will find much information 
conveniently summarized in this small volume. 


C.Z. 


The Physician’s Own Library. By Mary 
Louise Librarian, Rudolph 
Matas Medical Library, Tulane University. 
Pp. 87. Springfield, Ill: Charles C 
Thomas, 1957. Price, $3.00. 


Tuts little volume gives some excellent advice 
on the planning of a library that will save the 
physician who follows it both space and money 
while he achieves a library suited to his par- 
ticular needs and circumstances. There are also 
items on the arrangement and physical care of 
books and journals, library records, book loan 
services available to physicians and even some 
instructions on the writing of medical articles. 
Since the advice which this book offers is most 
useful to the recent medical graduate, more is 
the pity that so small a book (not 75 pages of 
text) is so expensice. R.K. 


Die Wirbelsiéule in Forschung und Praxis. 
Band 5. Stérungen in der Entwicklung 
und Leistungsfahigkeit der Wirbelséule. 
Edited by Pror. Dr. Mep. HERBERT 
JuncHanns. Pp. 99; 55 ills. Stuttgart: 
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Hippokrates-Verlag, 1958. Price, DM 
29.50. 

Tuts is a series of nine lectures by various 
authors who discuss the spine including its em- 
bryology, congenital anomalies, structure and 
significance of the suspension of the spinal cord, 
congenital anomalies of the spinal cord, the 
peripheral neurological examination in diseases 
of the spinal cord, kyphosis, the cervical spine 
in thigh amputees, the indications for laminectomy 
in lumbar disk hernias and functional phenomena 
due to static changes in the spinal column. 


O.K. 


A Classified Bibliography of Gerontology and 
Geriatrics. Supplement 1, 1949-1955. By 
NATHAN W. Snock, Chief, Gerontology 
Branch, National Heart Institute, National 
Institutes of Health, and the Baltimore 
City Hospitals. Pp. 525. Stanford, Calif.: 
Stanford University Press, 1957. Price, 
$15.00. 

luis volume is the first supplement to the 
original Bibliography of Gerontology and Geri- 
atrics which covers the literature up to and 
including 1948. The enormous increase in the 
publications in this field is shown by the fact 
that almost as many articles appeared in 1949 
1955 inclusive as in the preceding 49 years 
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References, numbering 15,983, are arranged in 
a well planned manner that is clearly set forth 
in the 16 pages of the Table of Contents. All 
workers in gerontology and geriatrics will be most 
grateful to Doctor Shock for this signal service. 
R.K. 


International Standards for Drinking-Water. 


Pp. 152. Geneva: World Health Organ- 
ization, 1958. Price, $4.00. 

THe need for some form of international 
agreement and cooperation on regulations for 
safe and potable water supplies has grown apace 
with the great increase in travel, especially air 
travel, where carriers must be watered at many 
places in the world and travelers furnished with 
a safe and = acceptable drinking-water. The 
answer to that need has been furnished by the 
World Health Organization in formulating this 
set of minimal standards. There are sections on 
Bacteriological Requirements, Chemical and 
Physical Requirements, Biological Requirements, 
Radiological Requirements, Laboratory Facilities 
for the Examination of Water, and Suggested 
Subjects for Research Investigations. There are 
Annexes on data that should accompany samples, 
the Computation of MPN Index (most probabl 
number of organisms per 100 ml.); Approved 
Methods for the Bacteriological Examination of 
Water, Chemical Analysis and Biological Exami- 
nation. This is an important new contribution of 
the World Health Organization. R.K. 
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